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Abstract

CASE STUDIES OF THE EFFECTS OF ORIENTING STIMULI ON THE
ELECTROENCEPHALOGRAM AND LEVELS OF COMA
by Ina Muderspach and Marcia Swanson

A comatose patient has long been a problem for nurses.

Even

though this problem has been recognized, very few studies have been con
ducted by the nursing profession to determine the best course of treat
ment for these patients.

The physical care of the comatose patient has

been dealt with in many nursing texts; in contrast, that portion of the
care which the nurse could direct to the arousal of the comatose patient
has not been documented.
The purpose of this study was to assess the effect of orienting
stimuli on the individual level of consciousness as measured by Glasgow
Coma Scale (GCS) scores and the electroencephalogram (EEG) in four coma
tose patients.

The problems were:

(1) to investigate whether brain

activity was predictive in assessment of the comatose patient as
measured by the EEG; (2) to investigate whether levels of coma were
predictive in assessment of the comatose patient as measured by the GCS;
(3) to define the effectiveness of a planned series of orienting stimuli
in producing more normal brain waves, and/or arousal as noted on the
EEG; and (4) to integrate this new-found knowledge into the nurse's
repertoire of care for the unconscious patient.
the form of null hypotheses listed as follows:

These were stated in
(1) there will be no

difference In the EEG of selected patients either during or after

orienting stimuli; (2) there will be no predictive value to the EEG
when related to levels of coma; (3) there will be no difference in the
GCS of selected patients either during or after orienting stimuli; and
(4) there will be no predictive value to the GCS when related to levels
of coma.
The variate variable of this study was the use of stimuli.
sample was a convenience sample.

The

The criteria for the sample selection

were designed to eliminate as many of the uncontrolled variables as
possible.

Patients who met these criteria were selected.

sent was obtained.

Family con-

Patients were provided orienting stimuli in the form

of tapes from family and tapes of music and sports.

The researchers

also spent time talking with and reading to the patient, etc.

The

patient's likes and dislikes were determined from the family so that the
things that were important to the patient could be utilized.

The objec

tive of this maneuver was to reorient the patient and to lessen the
The initial assessment consisted of

amount of time and degree of coma.

a complete neurological assessment, a record of vital signs, any available laboratory data, and an EEG.

The patient's complete neurological

assessments were done twice a day and the usual neurological checks were
done every hour.

The vital signs were done every hour.

data were recorded as they were drawn.
day .

Biochemical

The EEG was also done twice a

The final assessment of criterion variables included an EEG, neuro

logical assessment, vital signs, and any available laboratory work.
The data were described by using measures of central tendency
for the biochemical and biophysical data.
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This material was related in

a descriptive manner, for it failed to yield any apparent trends.

The

results of this descriptive study will be summarized in the following
paragraphs.

The findings were related to each statement of the main

hypothesis as listed above.
Hypothesis 1:

There will be no significant difference in the
There

EEG of selected patients either during or after orienting stimuli.
appeared to be more of a trend of change to the EEG.

The change was not

every time, and was not necessarily a meaningful change.

There were

several patients who were talked to while the EEG was being done.

If

any changes were noted, they were very subtle and even of questionable
difference according to the neurological consultant.

There was no change

in the EEG either during or following orienting stimuli.

The hypothesis

was retained.
Hypothesis 2:

There will be no predictive value to the EEG when

related to levels of coma.
lated EEC's.

All patients started out with poorly regu-

A return of delta waves to prominence after some recession

was interpreted as a poor prognostic sign.

Alpha waves were seen in

three of the four patients, but none had any significant runs.

As a

patient's condition worsened, what alpha waves were present decreased in
number and lengths of runs.

Even the patient who did best clinically

had only rare alpha waves on the last EEG of the study.

As the patient's

condition deteriorated, the organization of the waves decreased.

The

patient who did better clinically had a basic underlying theta activity,
usually in the upper range.
It appeared that prognostic use of the EEG was in the trends that
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developed until the EEG was flat.
EEG.

There was no predictive value in the

It was important to note the reciprocation between clinical condi-

tion, GCS, and EEG's, for there appeared to be a very close relationship.
Hypothesis 3:

There will be no difference in the GCS of selected

patients either during or following orienting stimuli.

Only one patient

had GCS scores which changed either during or after the orienting stimuli.
The change was bidirectional and occurred several times.
changes from shift to shift or from day to day.

There were

The change in the GCS

score related to the patient's clinical condition and the EEG.
Hypothesis 4:

There will be no predictive value to the GCS when

related to levels of coma.

There was a relationship, as noted before,

between the GCS, levels of coma, clinical condition, and the EEG.

These

data gave the researchers more information upon which clinical decisions
could be made.
All hypotheses were retained.

One or more of the following fac-

tors may have influenced this conclusion:

Several uncontrolled extraneous

variables could have had a negative effect on the outcome of this study,
such as the use of pharmacological drugs whose effects on the brain were
not understood, and complications following the initial insult.

I nex-

perience of the investigators in recording the EEG may have limited the
reliability of the findings.
factors.

Size and type of sample were also limiting

There was a lack of precise control over the type of amount

of orienting stimuli received by the patient.

Awareness by the nursing

personnel that a study was under way may have reminded them to talk to
the patient, thus offering orienting stimuli.
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Several times there was

not a c]ear picture as to the rating of the GCS for a certain patient.
This could have altered the predictive value of the GCS.

Also, the

ability of the patient's family to be involved in the orienting stimuli
could have made a difference in the quality of the orienting stimuli
being offered to the patient.
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Chapter 1
INTRODUCTION
The Problem
In conducting any study dealing with comatose patients, man Y
avenues need to be explored and developed.

These areas are considered

in this chapter.
A wide range of conditions is associated with coma or impai red
consciousness.

Advances in the medical field have increased survival

rates of many illnesses previously fatal.

This is especially relevant

to diseases associated with failure in one body system or another.

In

most systems survival is followed by good recovery, and even if some
function is diminished the patient accommodates to this.

When the brain

is the organ involved, however, the patient is frequently left with a
disability comprising both mental and physical handicaps which seriously
affect his quality of life.
Because of this situation, the nurse, in recent years, has
accepted an ever-expanding role in the care of the comatose patient
This role consists of greater responsibility and increased specialisa
tion which is, in part, related to increased knowledge.
The unconscious patient presents a difficult challenge to ti^e
nurse.

This patient is totally dependent upon diligent nursing and

medical care, not only routine care, but also specialized nursing func
tions specific for the comatose patient, such as the neurological
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eva1uation.

For this study orienting stimuli has been added to this

specific nursing care.

However, little is known about the effect of

this or any care upon the comatose patient.

Kintzel (1977) notes that

"electroencephalograms (EEG) show response to auditory stimulation even
in moderately deep coma. . . .

Talking to the patient may help orient

him and bring him to a state of consciousness sooner.

Often a patient

is aware of your voice and words, but is unable to respond." (Kintzel,
1977, p. 667)
Since nurses are delivering care to the comatose patient, it is
invaluable to develop nursing activities directed toward reorienting the
patient and enhancing the recovery period.

It is of great importance,

then, to determine if these orienting stimuli arouse the reticular acti
vating system (RAS) and produce signs of activation or arousal on the
EEG (Rechtschaffen, 1968, p. 10).
Background of the Problem
The nurse's responsibility in the care of the comatose patient

has increased in depth and scope.

An ever-increasing body of knowledge

was, in part, responsible for this change.

In years past the care given

an unconscious patient was basically custodial; but now, the care is cen
tered around specific nursing measures which were responsible for early
recognition and prevention of complications.

This was done by develop

ing skills in answering, recording and evaluating changes in the patient's
condition (Carini and Owens, 197^, P- 1^1).
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Kintzel (1977) discusses the necessity for maintaining dignity
and worth of the comatose patient who is unresponsive and noninteracting.
Nurses tend to approach the patient as a mystical object to be cared for
day after day.

They talk over and around the patient, often shouting
These

such directions as "squeeze my hand" or "stick out your tongue."

commands are needed to evaluate the neurological status but contribute
little in treatment of the patient as an individual.

Some have felt

that since the patient does not respond, there is no sense in carrying
on a conversation or explaining procedures.

The unconscious patient,

however, needs to be treated with as much consideration as any conscious
patient,

the nurse performing the extra little things that the uncon

scious patient cannot request.
However, as was mentioned before, EEC's show response to audi
tory stimulation even in moderately deep coma.

The question is whether

or not this EEG response is meaningful to the patient.

Hearing is

usually the first sense to return upon regaining consciousness.

Thus

there is need for verba 1ization by the nurse, no matter what stage of
coma (Kintzel, 1977, P* 667; Carini and Owens, 197^, p. 141).
The ultimate concern of this study was to provide a new type of
orienting stimuli along with the neurological assessments which would be
related to changes or lack of changes in the EEG or Glasgow Coma Scale
(GCS) .

These were to measure the effectiveness of the orienting stimuli.

The specific assessments included in the neurological examination were:
(a) level of consciousness (often considered the single most important
observation), (b) relfex and voluntary movements, (c) sensation, (d)
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pupil response, and (e) vital signs (temperature, pulse, respirations,
and blood pressure) (Erickson, 1974, p. 67; Mitchell and Mauss, 1976, p.
54) .

The program of orienting stimuli will be described in Appendix C.
If the nurse was aware of the fact that talking with and offering

other orienting stimuli to the patient even though comatose, made a dif
ference to the patient in terms of recovery time, this type of orienting
stimuli would more likely be accomplished.

It was possible that the

evidence for the efficacy of conducting these orienting stimuli might be
obtained in using the stimuli and noting changes on the EEG and GCS.

Statement of the Problem Situation

There are several problems which will be defined:
1.

To investigate whether brain activity was predictive in

assessment of the comatose patient as measured by the EEG.
2.

To investigate whether levels of coma were predictive in

assessment of the comatose patient as measured by the GCS.
3-

To define the effectiveness of a planned series of orienting

stimuli provided to comatose patients by a professional neurological
nurse specialist during and after a complete neurological nursing assess
ment in stimulating the RAS and in producing more normal brain waves,
and/or arousal as noted on the EEG.
4.

To refine "levels of coma" as defined in terms of normal

brain waves to include levels of orientation.
5.

To integrate this new-found knowledge into the nurse's

repertoire of care for the unconscious patient.
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Objectives of the Study
The overall objective of this study was to improve the quality
of care delivered to the comatose patient.

Other objectives were to:

(a) assess the predictive value of the electroencephalograms in the coma
tose patient; (b) assess the predictive value of the GCS in the comatose
patient; (c) assess the effectiveness of nursing therapy upon levels of
consciousness; and (d) assess the effect of orienting stimuli on the
neurological outcome.
Questions to be Answered
Several questions needed to be answered:
1.

Was brain activity as measured by the EEG predictive of the

assessment of the comatose patient?
2.

Were levels of coma as measured by the GCS predictive of the

assessment of the comatose patient?

3.

Was there a correlation between orienting stimuli and changes

in the EEG of a comatose patient?
k.

Was there a correlation between orienting stimuli and changes

in the GCS of a comatose patient?

5.

Did the planned series of orienting stimuli prove effective

in stimulating the reticular activating system and in producing more
normal brain waves and/or arousal?
Conceptual Assumptions
This study had at its basis several pertinent assumptions.
was assumed that:

It

(a) the patient's placement on different floors or in
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different hospitals would not affect this study; (b) the EEG measured
brain waves; (c) there were different levels of coma which can be identi
fied and differentiated; (d) the GCS measured levels of coma; (e) the RAS
is responsible for consciousness; and (f) the nursing and medical staff
would cooperate in this study.

Theoretical Framework

A portion of the central cephalic brain stem and adjacent areas
composed of reticular formation, subthalamus, hypothalamus, and medial
thalamus have been shown in animal experiments to be essential for initi
ation and maintenance of alert wakefulness.

The reticular activating

system (RAS) may be considered essential for arousal from sleep, wake
fulness, alerting or focusing of attention, perceptual association, and
directed introspections; its impaired function may be associated with
anesthesia and comatose states.
This system can be activated en masse by stimulation of all peri
pheral sense organs.

Upon excitation, a sleeping animal arouses, and

e1ectrocortica1 tracings change from a sleeping to a waking pattern.
Corticofugal impulses of wide range, especially those from orbital, cin
gulate, sensorimotor, and cortical eye fields, may similarly excite the
RAS.

However, in human patients rendered permanently unconscious by

injury to or a disease of the brain, the lesions responsible may be so
situated as to destroy the functional capacity of the RAS.
The reticular nuclei on the outer surface of the thalamus are
connected to the rest of the RAS.

From the reticular nucleus of the
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thalamus, "nonspecific fibers project to all parts of the cerebral cortex.

These fibers and pathways from the reticular nucleus of the thala-

mus can activate the cerebral cortex independently of the specific
sensory of other neural systems which can activate the cortex." (Chusid,

1975, pp. 34-35; Guyton, 1976, pp. 649-696)
it was believed that if orienting stimuli were provided by the
nurse during and immediately following the neurological nursing assess
ment (when patients were aroused as much as possible), a higher level of
awareness or arousal could be produced.

This might stimulate the RAS and

might result in a more normal cycling of. the brain.

it might also pro

duce a change in the level of coma as measured by the GCS.

Delineation of the Research Problem

In a situation with many variables, control is difficult.

This

study recognized the following categories of variables:
1.

Independent variable:

2.

Dependent variables:

3.

Controlled variables:

Orienting stimuli.
EEG, levels of coma.
(a) specific criteria for selection

of sample; (b) nursing care activities consiting of a planned program of
orienting stimuli; and (c) length of monitoring of the EEG.

4.

Recorded variables:

(a) age, (b) sex, (c) diagnosis, (d)

previous illness, and (e) patient number.

5.

Measured variables:

(a) vital signs, (b) neurological

assessment data, (c) EEG, and (d) levels of coma--GCS.
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6.

Uncontrolled variables:

(a) room or hospital placement of

the patient; (b) nursing personnel involved with the patient other than
research staff; (c) types of orienting stimuli given in routine care;
(d) withdrawal of the patient from the study by relatives; and (e) medical
diagnosis other than in criteria for selection of sample.
Statement of Hypothesis
The following were the main hypotheses for this study.
1.

There will be no difference in the EEG of selected patients

either during or after orienting stimuli.
2.

There will be no predictive value to the EEG when related to

levels of coma.

3.

There will be no difference in the GCS of selected patients

either during or after orienting stimuli.

k.

There will be no predictive value to the GCS when related to

levels of coma.
Importance of the Study
A study such as this, it was felt, could be of great service to
nursing if it brought together all factors relating to consciousness so
that the techniques could be used with other patients as a part of
routine care of orienting the patient to consciousness.
Anticipation was that relating the EEG and GCS to levels of
consciousness would be useful in determining when orienting stimuli were
more effective in be patient's progress and when the patient was more
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responsIve.

These additional factors, then, could also be used as tools

in assessing the progress of the comatose patient.
Also, on the positive side, the decrease or increase in level of
consciousness could be identified earlier as a result of a better under
standing of each level of coma, these different levels being correlated
to the EEG and GCS.

In summary, the overall importance was the possi-

bility of providing better nursing care for the comatose patient.
Definition of Terms
Several of the terms used in this study are subject to more than
one interpretation.

For the purpose of clarity and convenience, the

definitions used in the study appear below.
Coma
Coma is defined as a sleeplike, unarousable unresponsiveness,
without evidence of psychological awareness of environment.

Such a

patient (a) does not open his eyes either spontaneously or in response
to any verbal stimuli; (b) expresses no comprehensible words; and (c)
neither obeys commands nor moves any extremities appropriately to
localize or resist noxious stimuli (Bates, and Others, 1977, p. 211).
Consciousness
Consciousness is the condition of the normal person when
fully awake, in which he is responsive to psychological stimuli
and "indicates by his behavior and speech that he has some
awareness of himself and his environment as ourselves." This
normal state may fluctuate during the course of the day from
keen alertness or deep concentration with a marked constriction
of the field of attention to general inattentiveness and drowsiness. (Wintrobe, and Others, 197^, P- 116)
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E1ectroencephalograph
The EEG is an instrument which records the electrical activity
of the cerebrum.

It is used to identify and classify brain activity

(Freedman, and Others, 1975, pp. 196-197).
Glasgow Coma Scale
The GCS is a practical scale for assessing impaired consciousness and coma.

It was developed by Teasdale and Jennett in 197^ and is

based upon eye opening and verbal and motor response (Teasdale and
Jennett, 197^, pp- 81-84).

(See Appendix

D.)

Levels of Orientation
Levels of orientation is a scale divided into seven different
categories to use for assessing orientation (Elwell, 1977)-

(See Ap

pend i x E .)
Levels of Response
Levels of response is a scale used for assessing different levels
of response (Elwell, 1977)-

(See Appendix E.)

Neurological Nurse Specialists
A neurological nurse specialist is a professional nurse with
specialized training in neurosurgical nursing at the post-baccalaureate
1evel.
Program of Orienting Stimuli
Program of orienting stimuli is a list of possible types of
orienting stimuli which can be used for reorienting the comatose patient
(Elwell, 1977)-

(See Appendix C.)
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Recovery Criteria

The following were used to identify recovery, using time of
admission as the starting point:
1.

Number of minutes to appearance of first change in EEG indi-

cative of increased alpha activity resembling consciousness.
2.

Number of minutes to appearance of alpha (8 to 13 cycles per

second low voltage) and/or

3.

Number of minutes or hours to beginning levels of orienta-

tion and/or
4.

Number of hours to highest level of orientation and/or

5.

Number of hours to first medical order for visit to physical

therapy outside patient unit and/or

6.

Days of hospitalization and/or

7.

Days and months at extended care facility if discharged to

one within a one-hour drive from Loma Linda.

(Note:

A faci1ity in

Pomona would be about an hour away; one in Riverside one-half to one hour
away; one in Redlands 20-30 minutes away.

A facility in Los Angeles, at

Rancho Los Amigos, or in San Diego would be two to four hours away).
Organization of the Remainder of the Study

Chapter 1 has served as a basic introduction to this study.

A

review of the literature and related studies is presented in Chapter 2.
The third chapter is concerned with the research method and the datacollection procedures which were used.

The analysis of the data and the

statistical analysis is included in Chapter 4, followed by conclusions
and recommendations in Chapter 5*

Chapter 2
REVIEW OF THE LITERATURE
The preceding chapter identified the problem area to be researched
as the effects of orienting stimuli on levels of coma and the electroencaphalogram.

The theoretical framework was based upon the function of

the reticular activating system, and its relationship to consciousness
and coma.
An in-depth review of the literature pertinent to this study pro
vided a basis for acquisition of background information related to under
standing the interrelationship of variables and solutions to the problem
described.

The first area that was examined was the reticular activating

system as it related to the unconscious patient.
coma was reviewed for its conceptual content.

Next, the literature on

Consciousness was then

compared to unconsciousness and its relationship to the RAS.

The

electroencephalogram was reviewed to determine the possibility of relating the EEG to levels of coma.

The Glasgow Coma Scale then was examined

to determine its use in measuring levels of coma.

Finally, nursing

interventions for the comatose patient were reviewed.
The Reticular Activating System
The reticular activating system (RAS) consists of the reticular
formation, subthalamus, hypothalamus, and medial thalamus (Chusid, 1976,

p. 35).
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Chusid (1976) further describes the reticular formation (RF)
of the tegmentun of the medulla and pons as "the diffuse primitive system
of interlacing fibers and nerve cells forming the central core of the
brain stem." (Chusid, 1976, p. 35)

It has "vexingly indistinct boun

daries" (Plum and Posner, 1972, p. 10) and is a combination of both large
and small neurons.

its short and long axons have many synaptic connec-

tions which endow the RF with both slow and rapid conduction.

"The entire

architecture creates optimal anatomical opportunities for stimulation by
collaterals coming both from many different specific fiber pathways and
from adjacent brain nuclear masses." (Plum and Posner, 1972, p. 10)
Wachter-Shikora (1978) outlines the following functions which are attri-

buted to the RF:

"1) greatly influences the level of consciousness,

awareness; 2) modulates spinal effector systems; 3) acts as a gateway for
senses and while the reticular formation does not discriminate senses its
physiological processes provide for a general awareness of these; and k)
exerts a multi-1eveled control on visceral function." (Wachter-Shikora,
1978, p. 157)
The RAS begins in the lower brain stem and from there it extends
upward through the mesencephalon and thalamus (Plum and Posner, 1972, p.
10; Guyton, 1976, p. 729; Chusid, 1976, p. 35)-

From the thalamus "non

specific fibers project to all parts of the cerebral cortex." (Chusid,
1976, p. 35)
decreased.

In the sleeping animal the activity of the RAS is greatly
Upon excitation of the RAS the animal is aroused (Guyton,

1976, p. 731; Chusid, 1976, p. 35).

Guyton (1976) states that "almost

any type of sensory signal can immediately activate the system." (Guyton,
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1976, p. 731)

These include proprioceptic signals from the joints and

muscles, pain sensations from the skin, and auditory and visual impulses
and sensations transmitted from the intestines.
degrees of arousal reaction.

Differences occur in

Proprioceptic somatic and pain impulses

are the most potent (Guyton, 1976, p. 731)-

The RAS can be activated "en

masse by stimulation of all peripheral sense organs." (Chusid, 1976, p.
35)
In addition to the arousal reaction of the RAS by sensory impulses, the cerebral cortex restimulates this system.

Direct fiber path-

ways from all parts of the cerebrum project to the RF and thus influence
ascending reticular activity (Plum and Posner, 1972, p. 10; Mountcastle,
1974, p. 268; Chusid, 1976, p. 35; Guyton, 1976, p. 735).
If destruction or severe damage occurs to the RAS it invariably
causes a person to pass into states of prolonged unresponsiveness.

A1 so

anesthes i a and hypnot i c drugs such as barbiturates have a depress i ng effect
on the RAS (Guyton, 1976, pp. 729“734; Chusid, 1976, p. 35; Adams and
Victor, 1977» pp. 194-210).
In a patient who was in coma, Wilkus and others (1971> pp. 538544) were able to demonstrate a driving response in the EEG, which was
elicited by intermittent photic stimulation.

Summated photic-evoked

responses within the range of normal variability and slow wave sleep
patterns were also observed.
Chiappa and others (1979, pp. 81-87) conducted a study in which
brain stem auditory evoked responses (BAER) were recorded to determine
normal values and their variations.

These offer the neurologist, neuro

surgeon and otologist assistance in diagnosis and management of disorders
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of the central nervous system.

BAER was the independent variable in a

study conducted by Seales and others (1379, PP* 3^7~353).

These impulses

were examined for their neurologic applications in patients who were
comatose as a result of blunt head injury.

BAER was shown to be of

"significant prognostic aim as early as 3“6 days postsurgery." (Seales,
and Others, 1979, P- 350)
Coma
There are many causes of coma or unconsciousness.

An idea of

the dimensions of the disorders that have caused coma are found in the
following statistics from a large municipal hospital.

The estimate is

"that as many as 3% of the total admissions to an emergency ward are due
to diseases that have caused coma." (Adams and Victor, 1977)

Jennett

and Teasdale define a patient to be in coma when the following behaviors
are observed:

"no verbal response, not obeying commands and not opening

eyes either spontaneously or to any stimulation." (Jennett and Teasdale,
1977, P* 878)

Bates and others define coma operationally as "sleeplike

unarouseable unresponsiveness, without evidence of psychological aware
ness of self and environment." (Bates, and Others, 1977, P* 211)
Two general types of processes may lead to impaired consciousness.

One comprises the disorders "that widely and directly depress the

cerebral hemispheres," and the other includes "conditions that depress
and destroy the brain stem activating mechanisms that lie in or near to
the central core of grey matter of the diencephalon, midbrain and rostral
pons." (Plum and Posner, 1972, p. 7)
whether impaired, reduced or absent

Altered levels of consciousness,
suggest that severe brain dysfunction
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has occurred and calls for Immediate Intervention by a physician to make
sure everything is done to provide for potential recovery.

The brain has

limited tolerance for physical and metabolic injury "without undergoing
irreparable harm." (Plum and Posnter, 1972, p. 2)

Several physiologic

brain changes have been found in patients experiencing coma.

These in-

elude alterations in the brain's electrical activity (Plum and Posner,
1972, p. 59; Adams and Victor, 1977, p. 196; Nemoto, 1978, p. 203), de
crease in cerebral oxygen uptake (Adams and Victor, 1977, p. 196) as well
as the accompanying neurologic deficits.

Nemoto (1978, p. 203) states

Neurologic dysfunction, after cerebral ischemia-anoxia is attributable
to a combination of histologically verifiable alterations in brain tissue
and a subtle component such as failure in neurotransmitter function or
synaptic transmission."

According to Nemoto (1978, p. 204) neurologic

deficit related to neuronal necrosis is irreversible, but the portion of
deficit due to failure in neurotransmitter function and thus synaptic
transmission may be reversible.

Several investigators (Nemoto, 1978;

Bruce, and Others, 1978) believe that the progression of ischemic damage
may be arrested.

It is our belief that nursing intervention is a valuable

component of the therapy directed at this goal.
The reversibility of coma continues to be of primary concern to
health professionals.

The search for reliable criteria which can be used

by the medical profession in predicting irreversible severe brain damage
continues (Grenvik, and Others, 1978; Posner, 1978).

The concept of brain

resuscitation evolved in the 1970s as many new lifesaving innovations became integral parts of today's critical care medicine.

This exciting new
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field ’‘justifies that the prevalent pessimism concerning the salvability
of neurons in coma states be replaced by optimism.

(Safar, 1978, p. 202)

A study conducted by Matthews and others (1976, pp. 23"^0) reports
the following findings relating to synaptogenesis in the dentate gyrus of
the adult rat.

induced lesions showed "more than a 5“fold increase in the

density of intact synapses in the denervated zone between 2 and 2h0 days
post lesion, and the denervated zone of the molecular layer is restored
to 80% of control values." (Matthews, and Others, 1976, p. 23)
tion appears to proceed at differential rates.

Reenerva-

During the first 30 days

after the operation synapses recover more rapidly,

From then on synapto-

genesis occurs at a much slower rate (Matthews, and Others, 1976, p. 23).
Galbraith and others "compared the synaptic reenervation in the
rat with the rate of recovery from coma due to head injury in man." (Gal
braith, and Others, 1978, p. 710)

The rates at which patients recover

from their brain injury is similar to the rate for synaptic reenervation
found in the study by Matthews and others (1976).
faster initially and then slows down.

The rate of recovery is

Patients approach their maximum on

the Glasgow Outcome Scale at about 30 days.

It is not known "whether the

process observed in rats has any relevance to functional recovery after
brain damage in man." (Galbraith, and Others, 1978, p. 710)
Consciousness
Consciousness is a neural phenomenon which occurs on a continuum
from excitement, alertness, drowsiness to light and deep sleep.

Human

aspects of consciousness Include the capacity to shift attention, manipula
tion of abstract ideas, awareness of self and other selves, evidence of
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ethical and esthetic values, cognizance and continued updating of how the
events in the external world are perceived, and a continuous storage of
information coming from internal and external experiences (Mountcastle,
1974, p. 254).
Plum and Posner describe two aspects of consciousness, each of
which is affected differently, depending on the various types of brain
disorders and the distribution of these.
content and arousal.

The two aspects are defined as

The content refers to the sum of mental functions

and arousal is best described as behaviors which are observed in wakefulness.

Current evidence links the content of consciousness largely to the

functions of the cerebral hemispheres and the arousal parts of conscious
ness to the brainstem structures (the diencephalon
(Plum and Posner, 1972, p. 2).
the following statement:
thought.

midbrain and pons)

In describing consciousness, Guyton made

"Each instant of awareness could be defined as a

And the awareness itself can be defined as consciousness.

(Guy-

ton, 1976, p. 749)
Electroencephalogram
The electroencephalogram (EEG) is a record of electrical activity
in the cerebrum.

Because the scalp and skull are between the electrodes

and the surface of the brain, the potentials recorded are very small.

How

ever, only the sum of inhibitory and excitatory potentials of large groups
of neurons are recorded.

Artifacts from muscles, movement of patient and

personnel, and heart beat are readily picked up by the EEG due to the
sensitivity of the machine and the amplification used to record the brain's
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electrical activity (Pryse-Phi11ips and Murray, 1978, pp. 87”93; Freed
man, and Others, 1975, pp. 196-197).
One of the most important factors in the EEC is the frequency of
electrical activity.

The adult frequency normally ranges from 8.5 to 13

cycles/second (cps) , termed alpha (a) rhythm.
termed theta activity, 1-3 cps, delta.

Frequencies of 4-7 cps are

Activity faster than a-rhythm

(faster than 14-30 cps) is termed beta activity (Freedman, and Others,
1975, pp. 196-197).
The conscious state of the patient influences the EEC.

I n an

adult, during drowsiness, a-rhythm decreases in amplitude and frequency,
becomes intermittent and is replaced by low voltage activity.
tern is termed Stage 1 sleep.

This pat-

Light sleep (stage 2), theta-activity

appears within the low voltage activity and intermittent series of 14 cps—
sleep spindles are seen.

Stage 3 sleep demonstrates delta activity within

decreased amounts of theta activity along with the decrease in sleep
spindles from 14-12-10 cps.

In the deepest degree of sleep (stage 4)

delta activity becomes slower and increases in amplitude.
are usually absent.

Sleep spindles

K-complexes are high voltage random, sharp waves

occurring mainly from the central areas of the cortex and are evoked by
stimulation during sleep stages of 1 and 2.

Periods of rapid eye movement

sleep (REM sleep) occur at approximately 90-minute intervals during a normal night's sleep.

The pattern of the EEG is similar to that of stage 1

with low voltage activity of mixed frequencies.

However, tiie difference

in REM sleep is that it displays superimposed saw-tooth waves (Rechtschaffen and Kales, 1968, pp. 1-12; Hartman, 1973, pp. 145_153; Dement, 1974,
p. 173; Mountcast1e, 1974, pp. 260-277; Freedman, and Others, 1975, pp. 197“198).
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Variables Affecting the EEG
As noted above, there are many causes for coma and altered states
of consciousness.

As Wintrobe (197*0 describes it, "One of the most

delicate confirmations of the fact that these states of altered conscious
ness are expressions of neurophysiologic changes is the EEG.

Some altera

tions in brain waves occur in all disturbances of consciousness except the
milder degrees of confusion.

(Wintrobe, and Others, 197**, pp. 116-124)

Twenty years ago Loeb stated, "It has been demonstrated that patients in a
state of coma may display a variety of patterns of EEG activity.

The fre

quency, form, reactivity, and spatial distribution of the bioelectric
rhythm including a regular alpha activity may vary in comatose patients."
(Loeb, and Others, 1950, pp. 610-678)

Reiterating this thought, Wintrobe

states that not all diseases that cause confusion and coma have the same
effect on the EEG (Wintrobe, and Others, 1974, p. 124).
Pryse-Phi11ips and Hurray have defined the above problem more
dlstinctly.

The EEG is meant to assist in the diagnosis of coma.

It is

noted that loss of the basic cerebral rhythms, such as alpha rhythm,
occurs in most cases of coma.

Asymmetrical abnormalities or the presence

of certain discharge patterns may localize an underlying lesion or give
support to a clinical diagnosis of coma.

An example is given that in

hepatic or uremic coma, diffuse slow wave changes with triphasic waves
are commonly seen (Pryse-Phi11ips and Hurray, 1978, pp. 87_93)•
EEG in Alpha Coma
The occurrence of an EEG pattern resembling that of wakefulness
in a comatose patient has been well documented (Watson and Adams, 1951,
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p. 371; Loeb and Paggio, 1953> P* 296; Lundervold, and Others, 1959, p.
669; Loeb, 1958, p. 589; Loeb, and Others, 1959, P- 610; Friedlander,
1959, P- 24; Chatrain, and Others, 1964, p. 285; Radermecker, 1967, p.
281; Chase, and Others, 1968, p. 366; Bennie, and Others, 1970, p. 267;
Wilkus, and Others, 1971, P* 538; Kaada, and Others, 1971, p. 785; West
moreland, 1975, p. 713)•

This comatose state is termed "alpha-pattern

coma," and designates the occurrence of diffuse distribution of alpha
waves and unresponsivness to a variety of stimuli.

This

is

in con

trast to total brain death in which there is electrocerebral silence (ECS)
and an absence of any reflex activity and spontaneous respiration (Grinwold and Sutter, 1975, p. 525).

Alpha-pattern coma has been described in

patients with vascular brain-stem lesions (Loeb and Paggio, 1953, PP- 295"
296; Marquardsen and Harvald, 1964, pp. 58-68; Westmoreland, and Others,
1975, pp. 713"718), following traumatic brain-stem infarct (Chatrain, and
Others, 1964, pp. 285-289), anoxia brain damage (Binnie, and Others, 1970,
pp. 265"268; Brierly, 1971, pp. 560-563; Vignaendra, and Others, 1974, pp.
582-586; Westmoreland, and Others, 1975, pp. 713"718; Chokroverty, 1975,
pp. 665-668), and following cardiac arrest after accidental electrocution
(Grindal and Sutter, 1975, pp. 521-526; Holler, 1977, p. 518).
The research of Westmoreland and his associates (1975) derived
clinical, EEG, and pathological data from 13 patients who had developed
a 1pha-coma.
genesis.

The patients were divided into two groups based on patho-

The first group consisted of eight patients with brain stem

strokes, the second of five patients with diffuse hypoxic encephalopathy
which resulted from cardiac or pulmonary arrest.
53 to 77.

Their ages ranged from

It was found that the EEGs of the patients with brain stem
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strokes showed a pattern resembling that of normal wakefulness and con
sisted predominantly of alpha activity ranging from 8-10 cps.

This

activity was widely distributed, but was often maximal over the posterior
head region.
In group two were five patients ranging from ages 14 to 82 who
had either a respiratory or cardiac arrest.
patients were deeply comatose.
rigidity.

After resuscitation, all

These patients demonstrated decerebrate

All showed predominantly alpha activity ranging from 8-13 cps.

The activity was diffusely distributed but obtained a maximal prominence
in the central area.
The authors were unable to determine if the alpha rhythm repre
sented a retained "normal" alpha rhythm or whether it was abnormal and
produced by the remaining function of cortical or diencephalic (or both)
neuronal populations.

An EEG prior to the onset of coma would have

helped to determine this.
There was also a terminal disappearance of alpha activity in
patients with hypoxic encephalopathy.

The authors felt this indicated

that damaged cortical and thalamic neurons were not able to produce an
EEG rhythm even with functioning lower brain stem neurons, which are more
resistant to hypoxia.
This pattern of alpha activity during coma may also be produced
by exogenous toxins, such as sedating or tranqui1izing drugs, and during
the so-called alpha-delta stages of sleep (Houri and Hawkins, 1973)*

A

list of commonly-used drugs and their effect on the EEG is listed in EEG
Handbook (Craib and Perry, 1975, PP- 9"1 to 9"8; Kiloh, and Others, 1971>
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PP. 192-193).

The final conclusion of Westmoreland and his associates

(1975) was that despite the different causes for the coma, alpha coma
has a very poor prognosis for survival and/or recovery of useful neuro
logic functioning (Westmoreland, and Others, 1975, pp. 713“718).
Grindal and Suter (1975) studied "alpha-pattern coma" associated
with high voltage electrical injury.

This descriptive study consisted of

only two cases in deep coma following the injury.

The difference between

'normal" alpha waves in the awake adult and the patient exhibiting alpha
pattern coma was the diffuse distribution and its unresponsiveness to
visual, auditory and painful stimulation.

The term "alpha-pattern coma"

was introduced to designate the occurrence of this pattern in comatose
patients.

These two patients showed recovery in the EEG; it was an in

crease in activity in the theta range and some slower waves of delta frequency.

The authors felt that such examples of alpha-pattern coma were

the result of diffuse cerebral damage and might be detected earlier and
more frequently in patients who survive if the EEG were studied earlier.
However, it is suggested by both Grindal and Suter (1975) and Vignaendra,
and Others (197*0 that patients with alpha coma may recover more frequently
than indicated by the literature.

The problem with this study was that

there were only two cases, and these two patients demonstrated severe
memory and some speech and cognitive deficits (Grindal and Suter, 1975,
pp. 521-526; Vignaendra, and Others, 197*+, PP- 582-588).
EEG After Cardiac Arrest
Brierly and his associates (1971) describe two patients who sur
vived five months following cardiac arrest.

The electroencephalogram was
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isoelectric throughout.

However, it was noted that spontaneous respira

tions, coordinated movements, and reflex activities of the brain stem and
spinal cord levels returned in these patients despite the isoelectric EEG.
Neuropathologica1 and neurophysiological studies including evoked
potentials led to the conclusion that even though the neocortex was dead,
the lower visual, auditory, and spinal reflex pathways were intact.

This

study described “neocortica1 death" as "a persistently isoelectric EEG
and the absence of sensory-evoked responses in the neocortex, together
with the resumption of spontaneous respirations and of certain brainstem
reflexes." (Brierly, and Others, 1971, p. 560)
One case study of a patient with alpha coma after cardiac arrest
was presented by Holier (1978).

The unconsciousness with alpha pattern

coma lasted three days, after which time the patient gradually regained
consciousness and spontaneous respirations.

This patient also survived

physically but as late as six months afterward, a psychological exam re
vealed orientation to place and person but not to time.
were also present.

Memory and logic were impaired.

Signs of dementia

However, the patient

was able to care for himself.
Holler mentioned the fact that of 100 reported cases of alpha coma
only five survived the acute phase.

This brings out the point again of

the poor prognosis of patients with alpha-pattern coma (Holler, 1978, pp.
518-522).

A sample of 13 patients described by Sorensen and others (1978)

had brain anoxia following cardiopulmonary arrest and were in alpha coma
pattern for over 24 hours after resuscitation.

The prognosis for these

patients was compared to that of a clinically similar group of individuals
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who had other EEG findings after cerebral anoxia from cardiac arrest.
It was discovered that there was not only a longer period of survival but
also a higher incidence of recovery of consciousness among patients with
alpha frequency EEG activity than in the other group.

Among those who

survived, the neurological problems were less severe.

These patients

were able to survive at home rather than in the hospital.

The conclusion

was that the findings of alpha frequency during coma after cardiac arrest
do not necessarily indicate a poor prognosis.

These findings are somewhat

different from those of Westmoreland and his associates (1975) and appear
somewhat difficult to appreciate (Sorenson, and Others, 1978, pp. 840-842;
Westmoreland, and Others, 1975, pp. 713“718).
Research by Alving and others presents another descriptive study
of 30 patients with "alpha pattern coma after cardiac arrest.

Out of the

30 patients only one survived and that was with considerable mental
deficit."

Again, poor prognosis associated with alpha pattern coma was

described (Alving, and Others, 1979, P* 95).
The prognostic value of the EEG in patients resuscitated following
cardiac arrest is discussed by Thomassen, and others (1978, p. 575).
Bokonj ic and Buchthal (1961 , pp. 118-127) stated that the EEG was of no prognostic value.

However, other researchers (Hockaday, and Others, 1965, P-

575; Pampiglione and Harden, 1968, p. 1261; Prior and Volarkva, 1968, p.
593; Binnie, and Others, 1970, p. 265; Kurtz, and Others, 1970, p. 530;
Lemmie, and Others, 1973, P- 997) are able to use the EEG to predict death
or survival from recordings in these patients.

However, the prediction

appears to have its greatest accuracy when the prognosis is also evident
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from clinical manifestations.

Hockaday and associates (1965) concentrated

their research on the prognostic value of the EEG with patients who re
mained unconscious but reacted to pain and suction after the initial cardiac arrest.

Of the 65 patients studied, 59 died.

anoxic brain damage.

All patients had signs of

The EEG classification system developed by Hockaday

and his associates was used because when all the patients had suffered brain
damage, the method proved to be more reliable than prediction on a rough
estimate of the EEG (see Table 1).

The reliability produced from this

classification system was 83 percent.

The conclusion was that the EEG was

a useful supplement to the clinical evaluation of unconscious patients fol
lowing cardiac arrest (Hockaday, and Others, 1965, pp. 575“586).

Table 1
Classification of EEG Records
Grade
I (Within normal limits)

II (Mildly abnorma1)

III (Moderately abnormal)

IV (Severely abnormal)

V (Extremely abnormal)

Rhythms

Prognosis

Alpha rhythm
Predominant alpha with rare
theta

Excel lent

Predominant theta, with rare
alpha
Predominant theta, with some
del ta

Less
certain

Delta, mixed with theta and
rare alpha
Predominant delta, with no
other activity
Diffuse delta, with brief
isoelectric intervals
Scattered delta in some leads
only with absence of acti
vity in other 1eads

Nearly
hope 1 ess

A nearly flat record

Hope 1 ess

No EEG at all
(Hockaday, and Others, 1965, P* 567)
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EEG in Various Psychiatric Patients
An "alpha-delta" sleep has been identified in a study of various
psychiatric patients.

This state, according to Hauri and Hawkins, is

observed in the unipolar
search.

recording usually employed during sleep re-

'Alpha-delta sleep contains a mixture of 5"20% delta waves . .

combined with relatively large amplitude, alpha-like rhythm.
rhythms are usually 1-2 cps slower than waking alpha.

These alpha

No sleep spindles

are found during alpha-delta sleep, and this sleep stage is never scored
if there are enough delta waves to score stage 3 sleep." (Hauri and Haw
kins, 1973, p. 233)
This type of sleep is normally found in pre-schoolers, more often
in 2- than in 4-year-olds.

Alpha-delta sleep occurs whenever one would

expect delta sleep in normal subjects:
site REN sleep.
sleep.

early during the night, and oppo

Patients may vacillate between alpha-delta and stage 3

The etiology for this is unknown (Hauri and Hawkins, 1973, p. 237).

Other Variables Affecting the EEG
It has been well documented that profound hypothermia has led to
an isoelectric EEG, with recovery as temperature returns to normal (Gaenshirt, and Others, 1954, pp. 407”413; Piercy and Vertue, 1959, PP- 341347) .

However, Cabral and others (1977) have reported a patient in whom

hyperpyrexia (rectal temperature, 42.5°C) was associated with a marked
reduction of cerebral activity with subsequent EEG recovery (Cabral, and
Others, 1977, pp. 697-701).
Continuous EEG recording has been used by Trojaborg and Boysen
(1973) to estimate the adequacy of cerebral perfusion during a test
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occlusion of the internal carotid artery.

In a test of 52 patients

between the ages of 51 and 72 who had cerebro-vascular disorders, slow
ing of the EEG during clamping of the carotid artery was used to indicate
cerebral ischemia.
After the two-minute test, occlusive changes were observed in 14
of 52 patients 20-40 seconds after the clamping and consisted of flatten
ing or slowing of cortical activity or both.

These findings were related

to regional cerebral blood flow and internal carotid artery pressure
(Trojaborg and Boysen, 1973, pp. 61-69).
In agreement with Trojaborg and Boysen (1973), Gurvitch and Ginsburg (1977) state that slowing of the EEG activity is one of the most
constant features of cerebral hypoxia.

They have found an association

between oscillations in the delta range with various types of hypoxia.
During the research, 70 mongrel dogs were anesthetized and the
EEG was recorded during surgery while a hypoxic state was induced by
asphyxia or exsanguination.

Two distinctive types of delta waves were

distinguished in cortical and subcortical records in the course of dying
and posthypoxic recovery.

One was a polymorphous delta wave characterized

by variable frequency and amplitude, lack of similarity of wave shape in
other cerebral areas at the same time, with superimposed higher frequency
components.

The other was relatively constant slow complexes made up of

a negative and positive component.
Furthermore, in examining the EEGs of 331 patients during open
heart surgery, Gurvitch and Ginsburg noted polymorphous delta activity
with periods of acute and subacute circulatory hypoxia of short duration.

29
In 16 out of the 331 cases slow biphasic waves occurred, alternating with
short periods of electrical silence.

The duration and strength of the

slow wave activity was dependent upon the severity of the hypoxia (Gurvitch and Ginsburg, 1977, pp- 297"307)•
Loeb and others (1959) observed five patients with five different
etiological problems causing coma produced markedly different EEGs.

This

led to the assumption that no one electroencephalographic pattern is neces
sarily associated with coma and that there is no established relationship
between intensity of coma and cerebral-electrical activity.
Loeb and associates also noted that there were circulatory and
respiratory variations, as well as changes in the blood pCO^ or pO^.

More

specifically, an increase in CO^ content in blood circulating in the brain
produced an increase in fast activity; markedly increased amounts of glucose, or high 0^ tension, produced an increase in fast activity,

Varia-

tions in the internal environment related to hyper- or hypoventilation,
to modification of blood glucose level, or to hypothermia occurred during
deep coma, especially when death was eminent.
There were also changes in the nature of the electroencephalogram
and in the state of consciousness which were independent of each other.
It was difficult, then, to link either/or to a common mechanism (Loeb,
and Others, 1959, pp. 610-618).
In a study conducted by Sainio (197*0, 1*+ adult rabbits, both
male and female, were used experimentally to produce cerebral ischemia.
The EEGs were run and then scored by computer analysis.
After ischemia, when electro-cerebral silence (ESC) had ceased,
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a dominance of slow activity appeared at first.
gradual increase in frequency.

This was followed by a

The recovery of the EEG after this period

of cerebral ischemia was correlated with the degree of cerebral damage
(Sainio, \$7b, pp. 471-479).
Degos and others (1974) demonstrated another variable affecting
the EEG when an hepatic encephalopathy was produced by means of hepatectomy or evisceration in rats to determine the electroencephalographic
changes in each group.

In liverless and eviscerated rats the EEG changes

began 4-8 hours after hepatectomy.

They consisted of "slow" sleep pat

terns followed by increasing changes which consisted of the following:
(1) alteration of, then disappearance of, spindles of high-voltage waves;
(2) predominance of slow waves; and (3) depression in voltage followed by
electrocerebral silence (Degos, and Others, 1974, pp. 59S**608).
Another variable affecting the EEG is the "locked-in syndrome"
which denotes a state of pseudoconsciousness.

The clinical picture con

sists of the patient being tetraplegic and mute yet fully awake, with
variable preservation of ocular movements which are used for communica
tion (Shafey, and Others, 1969, p. 21; Kemper and Romanuel, 1967, P* 74;
Halsey and Downie, 1966, p. 350; Chase, and Others, 1968, p. 357; Feldman,
1971, p. 459; Vignaendra, and Others, 1974, pp. 532-588).

In a descrip

tive study conducted by Feldman (1971) of one patient who had been in a
"locked-in state" for over two years the EEG usually exhibited a normal
awake pattern with we 11-developed occipital alpha rhythm.

A predominance

of sleep stages 1, 2, and 3 were found along with K-complexes and sleep
spindles.

There was, however, a lack of REM sleep.

The total sleep was

between 4 and 6 hours each night (Feldman, 1971, PP- 459~478).
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The Glasgow Coma Scale
Many conditions may be associated with coma and other altered
states of consciousness.

Assessments of the patient's status are per

formed by the medical and nursing staffs.

Of primary concern in deter

mining improvement or deterioration in the acute stage of these
conditions is the assessment of the patient's level of consciousness as
well as the duration of coma.

This presents a major concern in evaluating

the patient clinically and predictively, especially the final outcome.

It

is extremely important to be able to assess and record accurately and
reliably the changes in the patient's altered state of consciousness.
Teasdale and Jennett (197*0 developed the Glasgow Coma Scale (GCS) to pro
vide a system for clearly recording identified responses in the following
three areas:

(1) eye opening; (2) motor response; and (3) verbal response.

Each area is evaluated independently and the behavior of the unconscious
person is ranked in terms of degree of dysfunction (see Appendix D).
The behaviors within each area of responsiveness are assigned
numbers with the best (or maximal) responses having the highest numbers.
The GCS total score ranges from 15 to 3, divided in the following manner:
4 is the highest score in assessing eye signs, ranging from spontaneous
to none; 5 when testing for maximal verbal response; the five grades range
from oriented to no verbal reaction; and 6 when determining maximal motor
response.

The responses assume a range from obeying commands to no

response (Teasdale and Jennett, 1974, pp. 81-84).
Content and face validity relating to the GCS were established
by Teasdale and Jennett (1974).

To determine the reliability of the GCS
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several studies were conducted.

Braakman and others (1977) conducted a

study to compare how different observers assessed motor response.
found a high interobserver agreement (p^0.88) in this area.

They

The agree

ment rates were similar for experienced and nonexperienced observers.
was also consistent for doctors and nurses as well.

It

The authors concluded

that “a reliable assessment may be obtained after a relatively brief
period of instruction" in the use of the GCS (Braakman, and Others, 1977,
p. 105).
By means of the GCS Teasdale and others (1978, pp. 603“6l0) con
ducted a three-phase investigation of interobserver variability.

The

observers in each phase consisted of a mixed group which included nurses.
neurosurgeons, surgical trainees and house officers.
The first investigation compared interobserver disagreement
rates on various methods and grading systems, including the GCS, in the
assessment of head injury patients. It was found that the disagreement
about limb responses on the GCS scale were distinctly less (0.109) than
those on the hierarchical motor abnormality scale (0.176).
In the second investigation the participants, in contrast to
those in the first investigation, were given a set of standard defini
tions derived from the published descriptions of the GCS (Teasdale and
Jennett, 197^, pp. 81-84).

Patients were assessed on two successive days

and the interobserver disagreement rates were reduced in the area of eye
opening from 0.143 to O.O89.

This was considered to be related to the

standard definitions (Teasdale and Jennett, 1974) which were supplied in
this investigation.

Interobserver disagreement rates as related to verbal
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response occurred at similar rates in both investigations.

The majority

of the patients in the second phase gave some verbal responses which may
have masked any beneficial effect resulting from the prescribed defini
tions.
In evaluating the observations in regard to motor response it was
found that responses elicited by supraorbital pressure were more liable
to disagreement than responses to fingertip stimulation (p<0.01 Wilcoxon
test).

Whether supraorbital or fingertip stimulation was used confusion

about normal or abnormal flexion caused a major part of the interobserver
disagreement rate.

When using the GCS the observers were advised to

initially apply fingertip stimulation and list the best response elicited
in either arm to the stimulus.
disagreement rate.

This further reduced the interobserver

The compressed scale for best motor response where no

distinction is made between types of flexion response reduces interob
server disagreement rate on combined two-day observations from 0.08l to
0.055 which is significantly lower than for either eye opening (p<0.001
Wilcoxon test) or verbal responsiveness (p<0.02 Wilcoxon test),

On the

basis of total GCS score (reduced scale) the disagreement was only 0.076,
which is half the variability found in the first investigation, consider
ing the overall assessments of impaired consciousness.
In the third investigation a film was used "to study the varia
bility of interpretations of motor responsiveness with alternative
descriptive systerns." (Teasdale, and Others, 1978, p. 606)

The partici

pants in this phase included in addition to nurses, trainees and special
ists, a group of clinicians from academic hospitals in The Netherlands
and North America.

This group provided a range of observers with various
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backgrounds and different experiences and levels of proficiency in terms
of education as well as language.

Before the film was presented to the

participants, they were given definitions of responses as in phase 2 and
were instructed to record the response elicited to supraorbital and fingertip pressure separately for each limb.

Using the film eliminated varia-

tions in the examination techniques and increased the reproducibility of
the observations.

The patient groups were closely comparable in terms

of frequency with which the various motor responses occurred.
The observations of responses to supraorbital stimulations were
more consistent in this phase, indicating that differences in amount of
pressure applied by the various observers were the cause of the higher
interobserver disagreement rates in the earlier investigation.

The ob

servers from Glasgow, including foreign graduates working in Glasgow, had
lower disagreement rates (0.031 and 0.013) than the United States (0.064)
and The Netherlands (0.087), indicating that "lack of familiarity with
the scale was accompanied by an increase in variability." (Teasdale, and
Others, 1978, p. 607)
Thus al1 three investigations indicate increased reliability of
the GCS as compared to some other descriptive measurements.

However, as

with all clinical judgments, there is some degree of variability with the
GCS.
Using the data from the second phase the investigators determined
how the consensus of the patient's total coma scores were distributed.
It was found that "the distribution peaked sharply around the consensus,
and Table 2 provides an estimate of the confidence with which a difference
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between two observers' findings may be taken to indicate a 'real' clinical
difference rather than being a reflection of interobserver variability.
Although there is a one in three chance that a change of only one in the
coma scale total may be due merely to interobserver variability, if the
change in either direction is greater than one, it is almost 90% certain
that this reflects a 'real1 change or difference.

Moreover, the more pro

foundly consciousness is impaired, the more reliable is an observed change
for, in this circumstance, the overall score comes to depend mainly upon
motor responsiveness, the most consistent of the three components of the
scale." (Teasda1e, and Others, 1973, p. 609)

Table 2
Distribution of Observations Around Consensus:
18 Observers Assessing Coma Scale Total in
10 Patients on Successive Days

3-3
Number of
Observations

0

-2
7

21

-1

Consensus

61

179

0
2.1
6.3
13.3
(Teasdale, and Others, 1978, p. 608)

%

53-8

+1

+2

+3

+z+

53

7

A

1

15.9

2. 1

1.2

0.3

In this study the researchers did not "attempt to train observers
for a high pitch of consistency since their concern was to achieve a
realistic assessment of the reliability of observations made during the
course of ordinary clinical practice." (Teasdale, and Others, 1978, p.
609)

It was found that the disagreement between rates was further re

duced when computing intraobserver variability (discrepancies between an
observer's first and second assessments).

Thus when the GCS is put to
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practical use In the clinical situation and a set of consistent obser
vations is obtained by various observers or a clinician is making repeated
assessments of a patient, "the significance that can be attached to any
change is enhanced." (Teasdale, and Others, 1978, p. 609)
The GCS has been described in nursing literature as a valuable
tool used as an integral part of the neurological assessments which are
made during the intensive care provided for patients experiencing altered
levels of consciousness (Teasdale, 1975, PP- 91^"915; Teasdale, and Others,
1975, pp. 972-973; Phipps, and Others, 1979, p. 502; Rimel, 1979, PP- 1^8155).
Several studies described in the literature used the GCS as an
instrument for making assessments of comatose patients who experienced
traumatic as well as nontraumatic coma.

The scale was used as a basis for

determining improvement or deterioration in the patient's condition.

It

was also used to compare medical regimens in terms of outcome for their
predictive value (Jennett and Bond, 1975, pp. 480-484; Teasdale and
Jennett, 1976, pp. 45”55; Jennett and Teasdale, 1977, PP- 878-881; Bates,
and Others, 1977, pp. 211-220; Jennett, and Others, 1977, PP* 291-298;
Langfitt, 1978, pp. 673-678; LeWinn and Demanescue, 1978, pp. 156-157;
Bruce, and Others, 1978, pp. 254-269; Buonaguidi, and Others, 1979, PP*
470-473).
Nursing Interventions
One of the most demanding and challenging situations a nurse
encounters is caring for the patient with altered consciousness.

The

unconscious patient must rely on the proficiency and expert decisions
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of the nurse who because of her unique role spends large amounts of time
with the patient.

Since the patient is unable to give valid subjective

cues, care must be based on skillful assessments and judgments which
have their basis in these assessments (Phipps, and Others, 1979, P- 500).
Literature in the field of nursing consistently identifies cer
tain assessments which the nurse should make when caring for a patient
with a problem of the central nervous system.

These assessments are made

in order to identify and report early evidence of any actual or potential
impending deterioration in the patient's condition.
described previously.

These have been

Medical technology has made many advances in the

area of patient monitoring.

This has been done by using various machines

which allow more sophisticated data to be obtained about patients
physiological state.

When information is collected about the integrated

function of the brain through the assessment of conscious level, "a
record of nurses' observations is greatly superior to anything that can
be produced by connecting the patient to a machine." (Teasdale, 1975, p.
914)
Some researchers report certain pathologic reflexes when lesions
of the cortico-spinal tracts are present.

These are normally suppressed

by higher cerebral centers, but when the lower motor neurons no longer
receive this influence, they can be elicited on neurologic examination
(Guyton, 1976, p. 716; Chusid, 1976, pp. 207“208).

The following seven

pathologic reflexes were chosen by these present authors and are described
in the subsequent paragraphs.
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1. BabinskPs sign—extension of the large toe with fanning
of the small toes upon stimulation of the plantar surface of the
foot. Szapiro recommends forcibly flexing the second to fifth
toes while eliciting Babinski's response in the usual manner.
2. Chaddock's toe sign—Babinski response obtained by
stroking the lateral malleolus.
3. Gordon's leg sign—Babinski- 1ike response upon squeezing
the calf muscle.
4. Oppenheim's sign--Babinski-1ike response elicited by
firm downward stroking of the tibia and tibialis anterior muscle.
5. Gonda reflex--upward movement of the big toe upon pres
sing one of the other toes downward and releasing it with a snap.
6. Hoffmann's sign--clawing movement of the fingers produced
by flicking the distal phalanx of the index finger. The thumb is
also clawed.
7. Chaddock's wrist sign--flexion of the wrist with exten
sion and fanning of the fingers upon stroking the ulnar side of
the forearm near the wrist. (Chusid, 1976, pp. 209"210)
A review primarily of nursing texts and articles as they relate
to recommended care of the comatose patient is presented in Table 3*

It

is believed that the sense of hearing is the last to be lost (Shafer, and
Others, 1975, P- 187; Phipps, and Others, 1979, p. 504) and the first to
return (Kintzel, 1977; Purchese, 1977, P* 212).

Howe (1977) states that

patients may be aware of surroundings while unresponsive, and he places
emphasis on the fact that "neurologic functions pertaining to expression
and comprehension are related, but not identical." (Howe, 1977, P* 145)
In describing the care of the comatose patient, several authors
stress talking to the unresponsive person and explaining procedures and
tests (Smith, and Others, 1971, p* 390; Barber, and Others, 1973, p. 179;
Luckman and Sorensen, 1974, p. 430; Beland and Passos, 1975, p. 264;
Shafer, and Others, 1975, p. 187; Jones, and Others, 1978, p. 1127).
Conversation concerning the comatose patient's condition should be con
ducted in the same manner as in the care of any other patient (Moidel,
and Others, 1976, p. 280; Conway, 1978, p. 225; Phipps, and Others, 1979,

Table 3
Recommended Care of the Unconscious Patient

Author(s)

Physical
and
Etiology Preventive
of Coma
Care

Kintzel (1971)
(1977)

Yes

Yes

Smith,
Ge rmain,
Gips (1970

Some

Yes

Psychological
Care
Yes

Arousa1
Regimen
Talking to may
help orient and
bring to con
sciousness
sooner, p. 376.

“Because the
patient does
not respond,
it cannot be
assumed that
he does not
hear, think,
and feel ..."
Explain care.
“Some pts.
with neuro
logic d J s orders begin
first to
make contact
with the out
side world in
response to
talk directed
to them when
they appear
to be entirely
unresponsive.“
p. 390

No

Reference
to Sleep
Wakefulness
Cycles

Levels
Long Term
of
Prognosis
Care
Consciousof EEC
Dlscussed
ness
S tages

No

Yes

Yes

No

No

Some

Yes

No

V-O

Table 3, continued

Author(s)

Physical
and
Etiology Preventive
of Coma
Care

Psychological
Care

Arousal
Regimen

Reference
to Sleep
Wakefulness
Cycles

LeveIs
Long Term
of
Prognosis
Care
Consciousof EEC
Discussed
ness
Stages

Matheney, Nolan,
Hogan, Griffin
(1972)

No

Yes

Understanding
S acceptance
of pt., p. IR3.

None

No

No

Yes

No

Barber, Stokes,
BiI Iings
(1973)

Somewhat

Yes

Must communi
cate as though
he can hear-nurse must con
verse with and
keep informed

No

No

Some

Yes

No

(p. 179).
Iludak, Gallo,
Lohr (1973)
Hinkhouse

(1973)

Luckman and
Sorensen

Some

Some

No

No

No

No

Yes

No

Re lated
to
craniocerebral
trauma

Yes

Some

No

No

No

Yes

No

No

Yes

Yes

No

No

Yes

Yes

Mo

Yes

Yes

(W^)
Swift (I97M

Re Iated
to head
injury

Yes

Explains freq. Reorientation
as regains
testing to
both pt. and
consciousness
family (p. 3^0).
No

No

-eo

Table 3, continued

Author(s)

Phys1 cal
and
Etiology Preventive
of coma
Care

Be land and
Passos
(1975)

Yes

Yes

Brunner fc
Suddarth
(1975)

Yes

Yes

Shafer, Sawyer,
McCIuskey,
Beck, Phipps
(1975)

Yes

Yes

He 1tzer,
Abde1 I ah,
Kitche 11
(1976)

Some

Yes

Psychological
Care

Arousal
Regimen

Precede a 11
procedures w/
quiet, con
cise descrip
tion. Physical
environment
kept free of
disturb!ng
stimuli (p.
26k).

No

No

Reference
to Sleep
Wake fulness
Cycles
His sleeping
patterns are
d i s turbed

Long Term Levels of Prognosis
Care
Conscious- of EEC
Discussed
ness
Stages
Some

Yes

No

No

Mo

Some

Yes

No

Must make previ
sion' < for meeting
patients' physi
cal 6 spiritual
needs and fami
lies' emotional
and spiritual
needs. Explain
to pt. what
doing. Talk as
if pt. can hear,
p. 187

No

No

Some

Yes

No

Very little

No

Mo

No

Yes

No
-t-

Table 3, continued

Physical
Author(s)

and
Etiology Preventive
of Coma
Care

ArousaI
Regimen

Psychological
Care

Moidel, Giblin,
Wagner (137^)

Yes

Yes

Prevent discussion
of condition w/ln
hearing. Talk to
pt. Tactile con
tact ... is often
reassuring to the
unconscious pt.
Need for conversa
tion, pleasant
surroundings and
adequate stimula
tion (p. 280).

Zschocho

Yes

Yes

Very little

(1976)

Re ference
to Sleep
Wakefulness
Cycles

No

Reality
Orienta
tion when
confused

Long Term Levels of Prognosis
Care
Conscious- of EEC
ness
Stages
Discussed

No

Yes

Yes

No

No

Yes

Yes

No

(p. 591).
Purchese

(1977)

Some

Yes

Little

"Hearing Is the
first sense to
return when a pt.
begins to surface
from unconscious
ness and a fami
liar voice may be
particularly stimu
tating a I though
there Is no outward
sign from the pt."
<p. 212)

Table 3 on this and preceding pages was compiled by Annette M. Ross, Associate Professor, Loma Linda University
School of Nursing.

-c-
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Table 3, continued

Author(s)
Adams (1977)

Howe (1977)

Physica1
and
Etiology Preventive
of Coma
Care
Yes

Yes

Yes

Yes

Psychological
Care
Pt. may be cog
nizant of his
surroundings.
Can recall de
tails of care
while supposed
ly unconscious.
"Treat every
comatose pt. as
you would a con
scious one."
(p. 27) Explain
procedures.
"Pt. aware of
surroundings
while unrespon
sive, neurologic
function per
taining to
expression and
comprehension
are related but
not ident leal.
Respect for the
pt's humanity."
(pp. 1*45-1^6)

Arousal
Regimen
•'Period!cal ly
orient pt. to
what is going
on around him."

References
so Sleep
Wakefulness
Cycles

Long Term Levels of Prognosis
Care
Conscious- of EEC
Stages
ness
Discussed

No

Yes

Yes

No

No

Some

Yes

No

(p. 27)

No

Table 3, continued

Author(s)

Physical
and
Etiology Preventive
of Coma
Care

Psychological
Care

Arousal
Regimen

References
to Sleep
Wakefu1 ness
Cycles
No

Conway (1978)

Yes

Yes

"Avoid discus
sion of the
i11 ness at bed
side and
performlng
extra little
things that the
pt1s being un
conscious cannot request."
(p. 225)

No

Jones, Dunbar,
Jirovec
(1978)

Yes

Yes

Explain
procedures to
pt (p. 1127).

No

Swift, Mabel
(1978)

Yes

Yes

No

No

Phipps, Long
Woods (1979)

Yes

Yes

Long Term Levels of Prognosis
Care
Conscious- of LEG
Discussed
ness
Stages
Yes

Yes

No

No

Some

Yes

No

No

Some

Yes

Mo

Yes

Yes

No

I

S
'Hearing is
"Touch
as a medium
No
probably the for communication
last sense to research has shown
be lost, moni-positive results
tor what is
from the use of
said in the
touch with dis
presence of
oriented and some
unconscIous
menta1ly ill pts.
person. Posi- It is possible that
tivefc hopeful some of the same
remarks made positive responses
in the pt's
can be el 1cited in
presence may the unconscious

4
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Table 3, continued

Author(s)

Physical
and
Etiology Preventive
of Coma
Care

Psychological
Care
give the pt.
motivation to
struggle
back to consclousness."

(p. 50M

Arousal
Regimen

References
to Sleep
Wakefulness
Cycles

Long Term
Care
Discussed

Levels of Prognosis
Conscious- of EEC
ness
Stages

pt. Using a firm
handgrasp when
talking to pt. ,
smoothing the hair
away from the face
with the full palm
surface of hand as
tucking bed covers
snuggly around the
pt. may stimulate
feelings of being
cared for as en
compassed. Soft
music may be
beneficial."

(p. 504)
Kozier, Erb

No

No

No

No

No

No

Yes

No

Some

Some

No

No

No

No

Yes

No

Yes

Some

No

No

No

No

Yes

No

(1979)
Sorensen,
Luckman

(1979)
Molloway

(1979)

-cv_n

46
p. 504).

The surrounding atmosphere should be made pleasant, optimistic

and hopeful, and it should contain adequate stimulation (Moidel, 1976, p.
280; Phipps, and Others, 1979, p* 504) with consideration, however, to
avoid disturbing stimuli (Beland and Passes, 1975, p. 264).
others (1979) state that soft music may be beneficial.

Phipps and

The same authors

further declare "that positive and hopeful remarks made in the patient's
presence may give the patient motivation to struggle back to conscious
ness." (Phipps, and Others, 1979, p. 504)

Kintzel, when describing the

care of the unconscious patient, made the following statement:

"Talking

to the patient may help orient and bring him back to a state of consciousness sooner.

Often the patient is aware of voices and words, but unable

to respond." (Kintzel, 1977, P* 667)
Emphasis on the therapeutic effect of touch in the care of the
comatose patient is recommended by several authors (Moidel, and Others,
1976, p. 280; Phipps, and Others, 1979, p. 504).

McCorkle (1974) con

ducted a study to determine the effects of touch on the seriously ill
patient.

Touch in this study was defined as "gentle physical contact

made by the investigator's hand at the patient's wrist during the entire
interaction with an increase in the pressure at the beginning of each one
of the questions asked by the investigator." (McCorkle, 1974, p. 126)
The sample consisted of 60 seriously ill patients with ages ranging from
20 to 64 and from Western cultural backgrounds.

Patients experiencing

neurological involvement, or showing signs of sensory deprivation, or
hearing or speech problems, or using oxygen masks, were excluded.

The

patient had to have one arm free of intravenous infusions, dressings,
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burns, severe tenderness and bruising so that the investigator could
touch the patient's wrist.
The criterion variable in this study was measured in terms of an
increase in the number of positive acceptance responses.

Analysis of

the data using the Kolmogarov-Smirnov two-sample test indicated that "a
significantly greater number of patients in the experimental group
responded positively with facial expressions and a significantly greater
number of control patients responded negatively with their facial expres
sions." (McCorkle, 1974, p. 128)
When Bales

interaction process analysis is used and results com

bined with the responses in total positive, neutral and negative reactions,
significantly more experimental subjects responded positively—93-3 percent
versus 70 percent in the control group.

Only five patients in the experi

mental group and two in the control group were on cardiac monitors, but
no significant change in cardiac rate and rhythm were seen in either group.
Thus the behavior interaction work sheet proved ineffective in measuring
patients' positive or negative response in this area (McCorkle, 1974, pp.
125-132).
Two articles reviewed were written by nurses (Thomson, 1973; Wil
kinson, 1978) who had experienced serious life-threatening illnesses
including altered levels of consciousness.

Thomson (1973), one of these

nurses, makes the following statement in regard to her care:

"All 1

wanted was for one of them to stand by my bed and talk with me to help
the time go faster." (Thomson, 1973, P- 263)

When describing the early

hours after her brain injury, Wilkinson (1978) remarks, "1 had a tremendous
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longing for someone to touch my hand, an explanation, anything to stop me
from drifting in space," and "at last 1 was being talked to instead of
about." (Wilkinson, 1978, p. 1493)
A study conducted by Strover and Zeiger (1976) investigated
functional recovery correlated with the duration of coma in children and
teenagers suffering from head injury.

The sample consisted of 48 patients

ranging in age from 2 to 19 years who had been in coma for more than
seven days.

Forty-six patients survived at least two years.

sing the findings, the authors made the following statement:

In discus
"During the

first three months of coma following severe head injury there seems to be
no definite correlation between the duration of coma and functional re
covery in our patients." (Stover and Zeiger, 1976, p. 204)

Little dif-

ference was found in functional recovery of patients in coma up to a month
as compared to comatose patients whose coma lasted two or three months.
The authors developed their own scale for describing functional recovery.
As it is referred to here, it means "independent ambulation with or with
out equipment, but still requires supervision in activities of daily
living," (Stover and Zeiger, 1976, p. 202) and ranges upward in additional
steps, the highest being preinjury functional level.

The authors con

cluded that even in patients under 20 years of age, recovery to preinjury
levels is unlikely if coma has lasted more than seven days,

"However, the

relatively good prognosis for attaining functional independence following
coma of even up to three months duration suggests an aggressive rehabilitation program should be instituted early to prevent complications often
encountered in delayed rehabi1itation efforts." (Stover and Zeiger, 1976,
p. 205)
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The only article found which related to this present study was
the preliminary report of a pilot study conducted by LeWinn and Demanescu

0973).

The sample consisted of 16 patients in severe coma, with ages

ranging widely from four to 80 years with the mean age of 22.

The func-

tional evaluations of the patient were performed by using the GCS (see
Appendix D), and the total score ranged from 3 to 5.
The medical diagnoses of the causes of the comatose state were as
fo11ows:

head injury in 10 patients, hypoxia in four, and brain tumor

with prolonged postoperative unconsciousness in two.

Each patient's

neurological function was assessed within the first six hours after the
onset of coma, and patients were evaluated daily thereafter.

An environ-

mental enrichment program developed by the Institutes for the Achievement
of Human Potential (IAHP) were initiated within 12 to 24 hours after
admission to the hospital, even for two patients experiencing prolonged
postoperative unconsciousness, where the program was started 10 to 14
days after surgery.
The followup in this study ranged from a few days to 10 months.
No deaths occurred among the 16.

Twelve patients regained functional

independence, eight of whom regained their pre-illness level and did not
experience any noticeable impairments.

The other four patients continued

to experience some focal physical deficit or maladaptive behavior, but
showed progressive improvement.

Two patients remained in institutions

because of severe physical handicaps and the fact that they did not have
any family who could care for them.

However, they were mentally alert.

A comparable group consisting of 14 consecutive patients with
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GCS scores in the 3“5 range, who had been admitted the previous 12 months,
showed a death rate of 79 percent (11 died).

These patients did not re

ceive the 1AHP environmental enrichment program.
Unfortunately limited information is available concerning dura
tion of coma in the experimental group, and in regard to criteria for
matching of groups, such as age, sex, duration of coma and diagnosis
(LeWinn and Demanescu, 1978, p. 156-157)*
LeWinn (1976), in a statement to the parents of the young patient
in coma (see Appendix G), indicates the following viewpoint of coma as a
state of unconsciousness from which the patient has not yet been aroused.
LeWinn, Director of the Institute for Clinical Investigation of the IAHP,
believes that deliberate and specific efforts must be made at the earliest
possible moment to help the patient achieve arousal.

The author states

his conviction that the comatose patient cannot bethought of as having
irreversible loss of brain function unless prolonged, intensive, carefully
organized efforts, purposefully directed toward achieving arousl in the
patient, have failed.
The program developed at IAHP consists of stimuli directed at
activating the senses of taste, smell, vision, hearing and touch.

The

stimuli presented to the comatose patient during neurological assessment
does not possess adequate intensity and duration to activate impaired
mechanisms of the brain.

The same stimuli under normal conditions causes

arousal, and therefore the comatose patient is in a state of serious
environmental deprivation.
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Summary
In summary, the RAS is discussed as the central force in re
establishing consciousness in the comatose patient.

The electro

encephalogram is described in terms of measuring the electrical activity
in the brain which would be activated by orienting stimuli.

In fact, a

program of orienting stimuli was developed around the available litera
ture which dealt with sensory input for the comatose patient.

The

electroencephalogram is also discussed in connection with levels of coma
as is the Glasgow Coma Scale.
this study.

Nursing intervention is a major concern of

It is related to the necessity for offering orienting stimuli

on a regular basis for all comatose patients.
Resulting from this are two major questions:

What are the effects

of orienting stimuli on levels of coma and the EEG and what types of
orienting stimuli could be offered to the comatose patient to make a
difference in the arousal state?

The literature review concluded with

a report of a pilot study by LeWinn and Demanescu (1978) which was most
closely related to this study.

The research method of the present study

is described in the following chapter.

Chapter 3
RESEARCH METHOD
This study was designed and directed by Evelyn Elwel1, D.N.Sc.,
and Annette Ross, R.N., M.S.

This will be used as part of a larger on-

going quasi-experimental research project.

Data for this segment of the

project were reported descriptively, using case study methods with descriptive statistics.

This portion of the sample (four comatose patients)

consists of the experimental subjects while the next portion will com
prise the control group.
Sample Selection
This sample was a purposive convenience sample.

Individuals

were chosen for the study who were comatose and met the sample criteria.
Due to the nature of the comatose patients many extraneous variables
could not be controlled but were recorded and analyzed when possible.
Those that were recorded were the independent variable (orienting stim
uli) and the dependent variables (the electroencephalogram (EEG) and
levels of consciousness (GCS)).
Sample Criteria
The sample and target populations consisted of comatose patients
without the following nine complications:
1.

Presence of drug or metabolic coma with the expectation of

rapid reversal of unconsciousness.
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2.

Presence of a clinically unstable condition.

3.

Existence of a past history of psychiatric disorders; dien-

caphalic pathology; malignant hypertension of hyperthermia; severe sys
temic disease; epilepsy; serious prior head injuries; severe neurological
deficit from previous cerebrovascular accident.

4.

Existence of conditions which meet criteria for irreversible

5.

Malignant brain tumor.

6.

Existence of identifiable "locked in syndrome" or "apallic1

7.

Recent neurological intervention.

8.

Persons under 18 and over 70 years of age.

S-

Persons undergoing barbiturate loading.

coma.

states.

Rationale for the Sample Criteria
The rationale for the selection of each of the above sample
criterion is explained in the following paragraphs.

Generally, however,

as duly noted by Plum and Posner (1972), normal EEG activity depends on
the integrity of both cortex and deep structures; therefore, the EEG is
altered by dysfunction of cortical neurons, by dysfunction of diencepha
lic or brain stem structures influencing the EEG, or by interruption of
connections between the cortex and deeper brain structures.
Neural centers that influence consciousness tend to have an
important effect on the EEG and most conditions that alter consciousness
in the behavioral sense also alter the EEG (Plum and Posner, 1972, p. 59)-
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Drug or metabolic coma.

As has been pointed out, many drugs

affect the brain and, therefore, the EEC.

Barbiturates are one such

drug which affect not only the EEG, but the patient's ability to respond
Metabolic comas

to orienting stimuli (Kiloh, and Others, 1972, p. 226).

produce severe toxic or metabolic encephalopathy which reflect a wide
spread failure of neurochemical or neuropharmacological function involving
the hierarchy of brain functions (Brennan, 1978, p. 111).

Metabolic

brain disease produces diffuse and symmetrical slowing of the EEG with
the severity of the encephalopathy and degree of slowing generally paral
leling each other (Plum and Posner, 1972, pp. 60-61).

In 1ight of this

information, drug or metabolic coma was considered to be a variable which
could be controlled by excluding patients with those complications
(Brennan, 1978, p. 111).
Clinically unstable condition.

In an unstable condition such as

different forms of shock, cerebral dysfunction might be aggravated.

There

fore, the patient had to be treated and stabilized before inclusion in
this study (Grenvik, and Others, 1978, p. 288).

Otherwise, both the

patient's ability to respond and the EEG would be so erratic and depen
dent upon the condition of the moment that it would be difficult to
evaluate the data collected during this time.
Past history of psychiatric disorders.

Abnormalities in EEG's

have been noted in psychiatric patients (Hauri and Hawkins, 1972, pp.
233“237) and caused difficulty in evaluating responses to orienting
stimuli using the EEG as the reference point; therefore, they were ex
cluded from the sample population.
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Diencephalic pathology.

Ischaemic diencephalic syndrome pro

duces generalized slow activity noted on the EEC (Kiloh, and Others,
1972, pp. 116, 121, 125).

Also, since this condition affects the higher

cortical structures, it would have a negating effect on the patient's
ability to respond.

For both these reasons, patients with this syndrome

were not included in the sample population.

Malignant hypertension.

Malignant hypertension produces a cloud

ing of consciousness with a diffusely abnormal EEG consisting mainly of
delta activity (Kiloh, and Others, 1972, p. 150).

There is also the pos

sibility that malignant hypertension will lead to a cerebrovascular acci
dent (CVA).

Patients in this condition are very labile, and so were

excluded.

Hyperthermia.

During hyperthermia (above 40°C) , the EEG shows

a marked reduction in all activity (Cabral, and Others, 1977, p. 697).
This makes it impossible to evaluate the orienting stimuli in its effect
on the depth of coma and the EEG.
Severe systemic diseases.

Many severe systemic diseases produce

changes in EEG and in responsiveness.

For instance, in systemic lupus

erythematosus there may be EEG abnormalities in the form of excess theta
or delta activity which may occur in runs.

They may sometimes be asym-

metrical, and may even be lateralized or focal (Kiloh, and Others, 1972,
p. 150).
sample.

Patients with severe systemic diseases were not included in the
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Epi1epsy♦

Different forms of epilepsy produce different abnormal

EEG waves usually noted by a succession of spikes.

These spikes dominate

any other cortical activity which might be taking place (Kiloh, 1972, pp.
84-105).

Especially in grand mal seizures the motor movement is uncon-

trolled.

This does interfere with any sensory or orienting stimuli which

is attempted.

Patients with epilepsy were excluded from this study.

Serious prior head injuries.

Most serious head injuries produce

EEG abnorma1ities related to the injured area of the brain and the extent
to which that area is damaged (Kiloh, and Others, 1977, pp. 125_138).
The injured portion demonstrates either anoxia because of swelling, or
compression of the brain stem.

This results in alteration of heart rate,

respiration, and consciousness, which are controlled by the brain stem
(Kunkel and Wiley, 1979, p. 23).

Patients with serious prior head in

juries were not included in this study.
Severe neurological deficit from previous cerebrovascular accident.

With a neurological deficit it is not possible to note improve-

ment or further deficit, especially if paraplegia is noted.

Also EEG

abnormalities are produced according to location and extent of the CVA
(Kiloh, and Others, 1972, pp. 130-138).

Another problem is the frustra

tion that may be felt by a patient who understands and wants to respond
but is unable to do so.

There is the possibility that the frustration

could hinder the recovery period (Oddy, and Others, 1978, pp. 507“513).
Because of the difficulty encountered in starting with an abnormal EEG
and neurological deficit, patients with such a deficit were excluded
from the study.
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Irreversible coma.

Irreversible coma is equated with electro

cerebral silence or cerebral death.

This electrocerebral silence is

noted when a mandatory EEG is done and represents irreversible cessation
of all brain function (Silverman, and Others, 1970, pp. 525"533; Grenvik,
and Others, 1973, pp. 284-291).

Due to the total lack of functioning of

the higher centers, patients in this state were excluded from the study.
Malignant brain tumors.

Abnormal EEC's (usually of slow delta

wave type) with certain trends are usually present in patients with
malignant brain tumors.

When the tumor begins to grow and invade normal

healthy brain tissue, edema and destruction of brain tissue ensue.
produces altered states of consciousness.

This

The patient is also unable to

respond to orienting stimuli (Kiloh, 1972, pp. 118-119; Plum and Posner,
1972, p. 59).

Therefore, patients with tumors were not included in the

study.
Locked in syndrome.

Locked in syndrome is associated with a

state of pseudoconsciousness.

The patients are tetraplegic and mute yet

fully awake (Vignaendra, and Others, 1974, pp. 582-588; Grenvik, and
Others, 1978, p. 286).

Since these patients are physically unable to

respond to orienting stimuli, except in some cases where the patients
learn to communicate with eyes and eye blinks, they were excluded from
the study.
Apa11ic syndrome.

This state is characterized by depressed

levels of awareness with associated EEG depressions but with brain stem
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function intact (Grenvik, 1978, p. 296).

Patients with this syndrome

were also excluded from the study.
Neurosurgical intervention.

Recent neurosurgical intervention

presupposes serious damage of one kind or another to the brain.

Sur

gical intervention causes further damage because it usually produces
edema and bleeding, which present further abnormalities in the EEG and
the patient's ability to respond to motor or orienting stimuli.

These

patients were already involved in another type of research and were not
available for this study.

The above explained several reasons for

deleting these patients from this study.
Age.

This sample included adult patients who ranged in age from

18 to 70 years.

The age 18 was chosen as the minimum age since in the

state of California 18 is the age at which an individual is legally an
adult.

Because of the comatose state of these individuals, two physi-

cians or the next of kin may legally sign the consent.
Barbiturate loading.

Barbiturates are sometimes used in cases

of increased intracranial pressure (ICP) to reduce the pressure itself
and to lower brain metabolism (Marshall, and Others, 1978, p. 1).

Drug

effects on the EEG have already been noted (Kiloh, and Others, 1972, p.
226).

The depressant nature of the drug also affects the patient's

ability to respond to orienting stimuli.

The ICP may in and of itself

cause neurological deficit due to compression of the RAS (Marsh, and
Others, 1977, PP- 1^9-163).

For these several reasons patients on bar

biturate loading were excluded from this study.
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In light of the preceding information, it is apparent that the
criteria for sample selection exists for basically two reasons:

(1) its

effect on the EEG which would mask other responses to orienting stimuli
as noted on the EEG, and (2) its effect on the patient's ability to
respond physically and emotionally to orienting stimuli.
The development of any of these conditions after the subject was
already participating in the study was a reason to drop the patient from
the study.

Also, if the patient was transferred to another hospital,

that patient was excluded.

This happened to one patient who was trans

ferred halfway through the research.

Method and Sample Selection
Patients meeting the sample selection criteria were identified
initially by going each day to each ward in the hospital which had adult
patients and asking, "Are there any comatose patients?'

This proved to

be fairly effective except in two instances when the investigators were
not made aware of comatose patients.

However, those patients regained

consciousness before the study was to begin.
Comatose patients meeting the established sample criteria under
went further neurological assessment using the GCS to evaluate depth of
coma (see Appendix D).
Chapter 2 of this study.

The utilization of the GCS is described in
Consent was obtained from the patient's pri

mary physician (see Appendix H).

All physicians who were contacted were

willing to participate and were quite interested.

All of them asked for

results of the study.
Once a patient was selected the next of kin were notified and the
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research was verbally explained to them, the next-of-kin consent form
found in Appendix I being used as a guide.

All of the next of kin agreed

to sign the consent form and willingly participated in providing the
orienting stimuli.

See Appendix C for the different types of orienting

stimuli used.

Data Col lection

In addition to the information regarding the patient's age, sex,
medical history, physical examination, laboratory data and medications
were also obtained from the chart.

This was done to insure that the

patient continued to meet the sample criteria and to help the researchers
understand the patient's condition more thoroughly.

The family was asked

several pertinent questions regarding the orienting stimuli.
tions were as follows:

These ques

(1) What does your son/daughter, husband/wife do

in his/her spare time?; (2) What does he/she spend most of his/her time
doing when he/she is not at work?; (3) What kind of music does he/she
like to listen to?; (A) Does he/she have a favorite record, tape or
song?; (5) What things does he/she do (study) at work (school) exactly?;
(6) Are there any special things he/she is interested in at this time?;
and (7) What things does he/she like to do?
All patients who fit the sample criteria were evaluated as to
the comatose state and accepted into the study.

As mentioned earlier,

this portion of the study does not deal with a comparison or control
group.
The initial neurological assessment and EEC were to be done in
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the first 24 hours.

This was not always possible because of extraneous

variables such as gathering relevant information about the patients
talking with the physician, and obtaining the necessary consents.
were, however, obtained within 48 hours.

They

Seventy-two hours following

the initial assessment, the experimental stage started.

Each patient

was assigned the hospital number as the code number for that patient.
This allowed for confidentiality.
Two researchers each spent eight hours a day for a total of 16
hours per day with the patient for three days.

The collected data con

sisted of vital signs, neurological assessment, orienting stimuli, EEC,
GCS, level of orientation and response.

For a schedule of these data

and methods of obtaining them, please see Tables 4 and 5One of the major aspects of this research was the use of orienting stimuli.

To a large extent this included talking to the patient

about things that were important to the patient as if the patient were
alert and oriented.
The family was asked to make cassette tape recordings of things
the family wished to say to the patient as well as things that were
important to the patient.

The family was assured that the tapes were

for the patient and the patient only.

The researchers listened to the

tapes only enough to determine how loud to play them.

The family was

also encouraged to bring in tapes of favorite music or news or sports
events—anything the family thought the patient might want to hear.
a list of possible orienting stimuli, please see Appendix C.
Before the family was able to bring in tapes the researchers

For
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Table b
Research Plan

After Admission
1.
2.

Informed consent
Clinical EEC
within 48 hours

I
1.
2.
3.

Neurologic assessment by investigators
without orienting stimuli.
GCS, pupillary response, level of
response and level of orientation.
Collection of biochemical data from
chart.

i
Study Days I, II, II I
1.
2.
3.

Biophysical data
Orienting stimuli
GCS, pupillary response, level of
response and level of orientation

4.

Clinical EEG bid neurologic assessment
following orienting stimuli
Collection of biochemical data from
chart

5.

I
End of Study, Day XIII
1.
2.
3.
4.

Clinical EEG
Neurologic assessment without orienting
stimuli
GCS, pupillary response, level of
response and level of orientation
Collection of biochemical data from
chart
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Table 5
Data Collection Matrix

Variables/Covar?ates

Within
48 hrs. of
Admission
to Study

Study
Day \
qih
xl 6

Study
Day I 1
qih
x 16h

End of
Study
Study
Day ill Day XI 1 1
qih
x
xl6h

Blood Pressure

X

Temperature

x

q1h
x 16h

qlh
x 16h

q1h
x 16

x

Pul se

X

qlh
x 16h

q1h
x 16h

qlh
x 16

x

Respiration

x

q1h
x 1 6h

qlh
x 16h

q1h
xl6

x

EEG

x

bid

bid

bid

x

Blood Chemistries*
PH

x

QD

QD

QD

x

PC02

x

QD

QD

QD

X

p°2

x

QD

QD

QD

X

Na+

x

QD

QD

QD

x

K+

x

QD

QD

QD

x

Cl +

x

QD
qlh
xl 6

QD
qlh
x 16

QD
q1h
x 16

x

Neurologic Assessment
Pupillary Response

x

qlh
x 16

ql h
x 16

qlh
xl 6

Level of Response

x

Level of Orientation

x

Level of Coma GCS

s

Ref 1 exes

x

Orienting Stimu1i

*As available

qlh

qlh

ql h

xl 6h

x 16h

x 16h

x
x

qlh

q1h

ql h

x 16h

x 16h

x 16h

x

q1h
xl 6h
bid

ql h
x 16h
bid

q1h
xl 6h
bid

x
x
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would make tapes of news or sports and play them for the patient.

Some

The family1s

form of orienting stimuli was utilized nearly every hour.

visit was considered orienting stimuli for any hour that the family
visited.
The EEC was

The dependent variables were the EEC and the GCS.
done seven or eight times on every patient.
placement was utilized.

An initial EEG was done either by the EEG de

partment or the researchers.
per day for three days.

An international 10-20 lead

After 72 hours, EEC's were done two times

Only once was an EEG not done as scheduled.

This was due to the fact that the patient was occupied with having an
upper gastrointestinal series done.

The final EEG was done on the thir-

teenth day when the final neurological assessment was done.

The final

EEG was done after the last neurological assessment because this is the
time when the patient is most alert.

The EEC's were read and scored by

Dr. Guy Hunt.
The Glasgow Coma Scale was used every hour to gauge the patient's
depth of coma.

This scale, described in detail in Chapter 2, converts

to numbers the patient's best responses in three areas:

(l) verbal, (2)

motor, and (3) eye opening (see Appendix D).
A scale developed by Dr. E. Elwell (1978) (see Appendixes E and
F) was used in conjunction with the GCS to measure levels of orientation
and response.

It was used on an hourly basis to help determine the

patient's level of consciousness.

The nursing neurological assessments were done twice daily.

This

was a special period of time that the researchers spent with the patient
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verbally encouraging the patient to respond.

The researcher would talk

to the patient about the progress the patient was making as far as open
ing eyes or moving extremities, etc.

Protective refleces were noted

such as gag reflex, cough, swallowing and sucking.
pedal pulses were checked bilaterally for equality.
was carried out at this time.

Radial carotid and
Range of motion (ROM)

Special neurological reflexes were also

included in this neurological assessment to elicit further information
regarding neurological deficits.

These reflexes were:

(1) light reflex,

(2) consensual light reflex, (3) accommodation reflex, (4) blink reflex
of Descartes, (5) Babinski, (6) Chaddock's toe sign, (7) Gordon's leg
sign, (8) Oppenheim's sign, (9) Gonda reflex, (10) Hoffman's sign, and
(11) Chaddock1s wrist sign.

These are described in detail in Chapter 2.

All of the data were collected and recorded on a Data Collection
Sheet.

Please see Appendix J.
Methodological Assumptions and Limitations
In conducting this study the following methodological assumptions

were made:
1.

The EEG is used to measure activation or arousal of the RAS.

2.

The GCS is a reliable and valid tool for measuring levels of

3.

Placement of patients on different hospital units and under

coma.

the care of different medical and nursing staffs did not affect the study.
Limitations in this study were identified as follows:
1.

Size and type of sample limited generalization of the find-

ings of this study.
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2.

Inexperience of the investigators In recording the EEG may

have affected reliability of the findings.

3-

Uncontrolled extraneous variables in the clinical setting

were present (especially the use of various pharmacological agents with
both known and unknown effects on the EEG).

4.

The investigators, for personal reasons, were limited to four

or five months of data collection, a fact which resulted in a small
sample.

5.

Attitudes and behavior of staff may have been influenced by

the presence of the investigators.

Data Analysis

When the phase of data collection was completed, data analysis
was begun.

Descriptive statistics were to be utilized because they point

up a characteristic of the group that was being observed (Chase, 1976, p.
2).
Summa ry

In summary, this study was part of a larger ongoing study which
is quasi-experimental in nature.
sample.

The sample was a purposive convenience

Pre-neurological assessments were done to determine the patient's

level of coma.

Three days later the research started.

Each day for

three days, 16 hours per day, the patient was given orienting stimuli,
neurological assessments and EEG's.

These were then studied to determine

the effect of orienting stimuli on the levels of coma as well as on the
EEG.

Chapter 4
FINDINGS
A descriptive research design was utilized for this study.

Demo

graphic data were compiled according to age, sex, socioeconomic status,
religion, medical diagnosis, and hospital course (see Table 6).
other factors were considered.

Several

These factors, discussed in greater

detail in Chapter 1, included independent, dependent and extraneous
variables which could not be controlled by the sample selection criteria.
Each patient's hospital course was evaluated for similarities and com
pared with data obtained from the other patients involved in this study.
The response to orienting stimuli as measured by the EEG and GCS was
also studied for similarities.
Following are the nursing problems presented as nursing diagnoses.
These problems have many implications for the professional nursing care
of the comatose patient.

Common and individual patient problems are

described as they affect nursing care.
Common Problems of the Comatose Patient
Since this nursing research was conducted in an effort to im
prove nursing care of the comatose patient, it seemed necessary to describe the common nursing problems.

These problems were written in the

form of a nursing diagnosis.
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Table 6
Demographic Data

Marital
Status

Soc i o
Economic
Status

Patient

Age/Sex

A

22/M

Single

Welder

Protestant

Head trauma
Multiple fractures
Liver laceration
Duodenal hematoma
Exploratory laparotomy w/cholecystectomy

B

2A/F

Married

Housewife

Catholic

6 weeks postpartum
Acute respiratory distress
2° pulmonary edema
2° idiopathic postpartum cardiomyopathy

C

57/M

Ma rried

Steel
Worker

Protestant

Dissecting aortic aneurysm with graft
Erratic blood pressure
Convulsions
Acute tubular necrosis

D

71/M

Ma rried

Retired
Baker

Protestant

Triple coronary artery bypass grafts
Diabetes mel1itus
Right femerol embolectomy
Coma unknown etiology
Gangrene toes right foot

Re 1igion

Medical Diagnosis

O''
CO
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Conway states:
The immediate goal in the care of the unconscious patient
is to sustain the highest level of well being possible, to
maintain life, and to avoid permanent damage. Thus several
problems receive priority attention while the underlying cause
of the coma remains elusive. Naturally, as these life-pre
serving measures are enacted, a concurrent goal is to identify
the underlying problem so that definite action may ensue that
is designed to solve the problem. (Conway, 1978, p. 223)
With the above thoughts deeply ingrained in the present authors, the
general nursing diagnoses were presented.
1.

Potential respiratory distress and inadequate 0^ and C0^

exchange related to obstructed airway, pooling of secretions, increased
intracranial pressure (ICP), acid-base imbalance, inadequate ventilator
management, and hyperthermia.
2.

Potential fluid imbalance or electrolyte imbalance related

to inappropriate fluid intake, inadequate monitoring of intake and out
put, inadequate monitoring of electrolytes.
3.

Potential shock related to inadequate nursing assessment.

4.

Decreased LOC and neurologic functioning related to inade

quate nursing assessment.
5.

Potential seizures related to ICP and hypoxia.

6.

Infection related to contamination of invasive monitoring

lines/surgical incisions, and environmental conditions.

7.

Potential skin breakdown related to localized ischemia,

decreased mobility, and Increased moisture on skin.

8.

Potential decrease in gastrointestinal motility, potential

contractures and thrombophlebitis and decreased muscle strength related
to decreased mobility.
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9.

Potential corneal ulceration related to decreased moistur-

izing of the cornea.
10.

Potential sleep and/or sensory deprivation or sensory over

load related to lack of normal, meaningful and/or unusual and/or meaningless stimuli.
11 .

Potential psychological and physiological stress of both

patient and significant others related to fears and/or anxieties
regarding the difficulties of and/or outcomes of the hospitalization.
12.

Renal calculi related to decreased mobility.

13.

Potential sore throat, oral infection and/or dry mouth

related to irritation from intubation, N/G tube, or oxygen, inadequate
oral and/or nasal hygiene.
These general nursing diagnoses basically agree with several
major nursing texts (Conway, 1978, pp. 223-230; Kintzel, 1977, pp. 662682; Phipps, and Others, 1979, pp. 501-510).

The above nursing prob

lems formed the basis of four general nursing interventions.

However,

these interventions were used for all patients whether comatose or not.
According to Phipps and others (1979) these four interventions are as
fol1ows:
1.
2.

Provide for alert and knowledgeable assessment.
Prevent complications resulting from altered biophysical
functioning.
3- Support normal physiologic functioning wherever there is
a need, and
A. Support and participate in the medical therapy directed at
eliminating the cause of the problem. (Phipps, and Others,
1979, pp. 501-502)
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Case Presentations
Each patient in the beginning of this study was designated by
the hospital number.

It was felt by the authors, however, that for the

reader's ease in following and understanding the data the letters A, B,
C, and D would be used.

These letters were assigned to the patient data

to designate the order in which each patient entered the study.
Table 7 is used as a means of summarizing each patient.

It con

denses the entire hospital course and describes the patient's final outcome.

It is a preliminary report which is dealt with in greater detail

in the case study presentations.
Patient A
Patient A was a 22-year-old unmarried Caucasian male, a welder
by trade, who had no previous significant medical history.

Cerebral

damage from an automobile accident was the cause of hospitalization.
The immediate family consisted of a mother and three sisters.

Signifi

cant others included many friends.
After receiving emergency treatment at another facility, the
comatose patient was transferred for more extensive care because of the
critical nature of the injuries.

Numerous fractures included:

(1) 3rd

and 4th metacarpal and distal radius on the right; (2) open fracture of
the right femur, midshaft; (3) comminuted fracture of the left proximal
femur; (4) 4th and 5th metatarsal on the left; (5) comminuted fracture
of the right tibia and fibula; (6) fracture of maxilla; and (7) multiple
abrasions and contusions over body.

Cerebral lacerations and contusions
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Clinica1 Summary
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Transferred to a
fact I Ity close to
patient's family In
essentially un
changed neurological
neurological condlt Ion on Mospltal

Day 68.

B

26/F

Cardio
pulmonary
Arrest

26-}6
hrs.

Right

Comatose, decerebrate
rigidity, corneal re
flex present

6

Poor organization.
Some Inconsistent
alpha-llke activity
varying 8*3 cps, 2-10
sec. In length.
Frequent theta 6 cps.
Occasional delta

Comatose, decerebrate
rigidity with only
slight stimulation.

5

Underlying pattern
appeared quite flat.

Never regained con
sciousness; died of
pulmonary embolus
on hospital day 22.

C

57/M

Hypertens I ve
crisis/
s t roke

26-36
hrs.

Right

Comatose, corneal
reflex

3

Poorly regulated oc
casional waves 8-10 cps
but not In significant
runs; dominant fre
quency theta 6-6 cps
and beta range 20 cps.

Intermittent periods
of consciousness
followed by periods
of lethargy and not
being able to
follow commands.
Not as responsive
as on Day III of
study.

6

Theta activity more
prominent. Small
amount of beta noted.
Rare occasional
waves In alpha
range seen.

Intermittent periods
of consciousness by
end of study. Total
consciousness noted
on day ?6. Dis
charged on day 59Able to walk with
use of l-polnt cane.

0

/I/M

Stroke?

26-36
hrs.

Left

Comatose, flexionwithdrawal, corneal
reflex

6

Poorly regulated domi
nant frequency In
theta range 6-6 cps.
Much Irregular faster
activity of 20 cps.
Asymmetry with a sup
pression from left
hemisphere

Comatose, protec
tive reflexes
present. Spon
taneous respirations.

6

Continuing deteriora
tion of basic pattern
with Increasing slow
wave activity In
delta range, par
ticularly narked from
frontal regions bi
lateral ly.

Never regained con
sciousness; expired
on postoperative day
32. No postmortem
done.

ADue to clinical conditions the EEC. was not obtained within the usual time frame.
-vj

ro
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were present.

The patient subsequently developed cerebral edema and

intracerebral hemorrhage.
An initial Computerized Axial Tomography (CAT) Scan was done the
day after admission and a diffuse cerebral swelling with probable mid
brain compression was noted.

Evidence for this conclusion consisted of

asymmetry in the aul lent cistern and the right insular and lentiform
nucleus.

An intracerebral hematoma with focal deformity of the body and

frontal horn of the right lateral ventricle was present.

Table 8 sum

marizes the EEC's of the patient during this study.
On the day of admission to the hospital an exploratory laparo
tomy was performed.

Liver lacerations, duodenal hematoma, and leakage

of bile into the peritoneum were noted.

A cholecystectomy and tracheos

tomy were done and Steinman pins were placed during the surgery.
fractures were reduced and skeletal traction was applied.

The

Thomas splints

were uti1ized.
Because of the necessity of immediate surgical intervention, as
well as the critical condition of the patient, the initial assessment
was not done until the fourth hospital day.
tose and responded only to deep pain.
respirator.

The patient remained coma

Respirations were supported by a

Decerebrate movements were noted with stimulus.

corneal, swallowing, and cough reflexes were present.
and reactive to light.

The

Pupi1s were equa1

The reflexes that were usually checked on other

patients were not observed on this patient as both legs and the right
arm were in casts, and an arterial line had been placed in the left
radial artery. When a col d ca 1 or i c test was done, a slow drift of the eyes

Table 8
Summary of Patient A's Electroencephalograms
A«]ml ss loo
______ Day__
1. Poorly regulated. I .
2. No basic alpha
rhythm noted.
3. Slow wave (1-2
cps) activity
greater from the
frontal regions
and a I Ittle more 2.
marked on the
left.
U. Some theta
activity (lt-5
cps) occurs
3.
from posterior
parts of
the hemlsphere.
5- Rarely some waves
In the alpha
<r.
range were noted
but no sIgnlfI cant runs.

1st Teg

Pay I I
2ndEEG

Somewhat similar 1. Slow waves from
to the f1rst one
frontal region.
but definitely
2. Theta activity
Improved as far
Is a little
as the wave
less prominent.
foims are con
3. Occasional
cerned.
waves In the
More activity In
alpha range.
the theta range
and less In
delta range
(frontal region)
No well-estabIIshed alpha
rhythm noted but
waves in the
alpha range were
present.
Some beta at
20 cps noted
from frontal
region.

IstEEG
I. Unable to
obtain this
tracing due
to clinical
considera
tions.

2nJ EEC

Tst EEC

is in

1. Slow wave
1. Overall Improve
act Ivlty
ment with slow
greatest from
wave activity
decreased.
frontal region
and more marked 2. Theta activity
on the left.
(l|-6 cps) Is
more promi
2. Delta waves
nent .
sIIghtly more
domlnent than
3- Rarely some
act Ivlty up to
theta In this
tracing as
8-9 cps-alpha waves
compared to the
previous one.
not welI
establ(shed.
*i. S low wave
activity con
tinues to be
greatest from
the left frontal
region. This
had also
decreased.

2n3EEG

End of S^tudy

1. Continued
1. Somewhat better
Improvement with
organized with
a more con
more constant
activity In the
sistent pattern
upper theta
of theta
range and
activity (5-7
occasIona Ily
cps) .
up to
2. Only occas
8 cps.
ional slow
2. This activity
waves are seen.
of 8 cps
occurs In rather
consistent runs
at times.
3. Better on the
right.
I|. Slow wave acti
vity (*i-5 cps)
Still noted
but less
as compared to
the previous
EEG.
5. Some slow waves
still noted In
frontal region
but this Is
decreased.
6. Nurse talking to
patient during
tracing caused
subtle change.
a. Theta activity
more Irregular.
b. Amplitudes
s l Ight ly
Increased.

-c-
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to the irrigated side was noted.

A ]ow-grade fever of 100.2°F. was

present.

With tracheal suctioning a marked increase in blood pressure

occurred.

The patient received codeine and, at times, pentobarbital

before suctioning to avoid the increase in blood pressure.
EEG was poorly regulated.

The initial

The basic rhythm in the frontal lobe, more

marked on the left, was del ta waves of 1-2 cps.

Theta activity (4-5 cps)

was noted from the posterior portions of the hemisphere.

Rarely, how

ever, were there any alpha waves.
A second CAT Scan was done on the day of admission to this study.
An increase in distortion of the right frontal and basal ganglion was
noted with accentuation of the right to left midline.

This was the evi

dence of extension of the edema to the right frontal lobe.

More edema

was associated with the hemorrhage in the basal ganglion and insula.
In spite of all this, it was assumed that the patient had a relatively
hopeful prognosis, due to a large extent to youth and prior good health.
The initial GCS was 4.
During the first day of the study (7th hospital day) the patient
was on blow-by as a weaning process from the respirator.
movement continued.

Decerebrate

The patient's temperature spiked to 102.8°F.

hypothermia blanket was used intermittently to reduce the fever.

The
11 was

noted at one point, and then seen more frequently, that during suction
ing both the blood pressure and the heart rate increased.
During this day and the rest of the study, the orienting stimuli
consisted mainly of the researcher talking to the patient as well as
playing tapes of music and sports and of conversation made for the
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patient by the family, who were extremely good at providing orienting
stimuli for the patient.
It is of importance that at the end of the first day the EEG
showed improvement as far as the wave forms were concerned, with more
activity in the thera range and with beta waves in the frontal region
at 20 cps.

However, the patient's clinical condition remained the same.

The following day (2nd day of study, 8th hospital day) was filled
with activity for this patient.
gastric bleeding.

A portable upper Gl was done because of

With the presence of atelectasis and pneumonia, a

bronchospopy was done and Continuous Positive Airway Pressure (CPAP) was
started.

Vital signs fluctuated, including temperature, blood pressure,

pulse rate, and respirations.
intermittently.

The hypothermia blanket was again used

The only other change in condition was that the patient

appeared to move the right hand in a grasp reflex.

However, this was

not done on command.
Because of clinical consideration the patient was cared for only
in the morning on the third day of the study.
medullary rods was scheduled for the afternoon.
on this day was 101.0°F.
tinued.
relaxed.

Surgery to insert interThe highest temperature

The arterial line was removed and CPAP con-

Respirations were less rapid, and the patient appeared more
IPPB was started, but it did not seem to influence his BP and

pulse as suctioning had.

The patient demonstrated some improvement,

moving the right hand in a closing motion, but not on command.
cerebrate movement was noted in left arm.

Still de-

The patient would also tighten

thigh muscles in response to painful stimuli.
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A general improvement showed on the EEG with slow wave activity
dec reased.

Theta activity at A-6 cps appeared more dominant.

eyes test was positive.

A doll's

A cold caloric test yielded a slow deviation of

the eyes to the side that was irrigated.
The fourth day of the study was used to do the EEG and neurolo
gical assessment.

The patient1s cond i t ion appeared the same with increased

temperature (102°) and CPAP necessary for respirations.

The EEG continued

to show improvement with more constant activity in the upper theta range
and occasional activity in the alpha range.
On day 13 the final neurological assessment and EEG were to be
done.

However, clinical consideration prevented the EEG from being re-

corded.

Finally on day 22 of the study the final neurological assessment

and EEG were done.

The final EEG showed better organization with a more

consistent pattern of theta activity (5"7 cps).

The final GCS score was

A, the same as the initial one had been.
In spite of improvement of the EEG, the patient's physical condi
tion had improved only slightly.
verbal and painful stimuli.

There was no consistent response to

The patient had lost a great deal of weight

and was still comatose and pale, and only protective reflexes were
present.

The temperature was 101.1°F., and respirations were rapid at

32.
All of the major nursing problems that were discussed previously
applied to this patient.

However, those of major importance were:

(1)

respiratory distress; (2) decreased mobility; (3) skin breakdown; and
(A) sensory disturbances.
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Patient B
Patient B was a 24-year-old obese female of Mexican-American
descent who was a housewife.
significant other.

The husband appeared to be a very close

The immediate family consisted of a mother, father,

siblings, and an aunt and uncle.

The practiced religion was Catholicism,

which appeared very important to this family.
The previous medical history was of extreme importance.
was a four-year history of shortness of breath (SOB).

There

The patient became

pregnant and developed eclampsia during the latter portion of the pregnancy.

Because of this the pregnancy was terminated at 37 weeks by

induction and a healthy female infant was delivered.

The mother was

found to have clinical diabetes.
During the immediate postpartum period, this patient developed
paroxysmal nocturnal dyspnea (PND) and was diagnosed as having cardiomega1y.

The patient became stabilized and was discharged with the infant.

Symptoms of PND and SOB were prominent between the delivery of her child
and the subsequent admission to the hospital six weeks later.

On the day

of admission the patient developed acute SOB, and an ambulance was called.
During transfer to the hospital, the patient was intubated.

Upon arrival

at the emergency room, the patient had a cardiopulmonary arrest.
initiated immediately.

CPR was

The patient was admitted to the respiratory care

unit, intubated and comatose, but in a fairly stable condition.

The

admitting diagnosis was cardiopulmonary arrest secondary to acute respira
tory distress, secondary to pulmonary edema, secondary to idiopathic post
partum cardiomyopathy.

The patient was given digoxin, lasix and potassium
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for the congestive heart failure (CHF).

The prognosis on admission was

somewhat guarded but with elements of hope due to youth.
Initial assessment was done on the second hospital day.

The

patient was breathing spontaneously but was on intermittent mandatory
volume (IMV) at a rate of 7.

Vital signs were stable, but pO^ on an

FIO^ of 75% was 73; the rectal temperature was 101°; initial GCS was 6.
There was a sluggish corneal reflex present, as well as a coughing and
sucking reflex.
deep pain.

The patient was still comatose and responded only to

In response to painful stimuli, the arms assumed a decorti

cate position and the legs appeared to withdraw in a purposeful movement.
Pupils were equal and reactive to light.

The initial EEG showed rather

poor organization, with some alpha-like activity which was inconsistent
and varied from 2-10 seconds in length.
occasional delta.

The major waves were theta with

Table 9 summarizes the EEC's.

The first day of the study (5th hospital day) found very little
change from the initial assessment.

The hypothermia blanket was in use

for an elevated temperature of 101.4 Axincreased to 7/minute.

Otherwise the vital signs were stable.

the P.M. shift the pO^ on 35% ^^2 was

4.

The pO^ was 69 and the IMV was

anc* t*ie

During

was ^ecreasec^ to

The patient also developed a Babinski reflex in the latter part of

the day.

However, there was no change in the EEG.
For the major orienting stimuli used during the study, the re

searchers talked to the patient and played family-made conversation tapes
as well as those with music and news.

The husband spent much time talk

ing with the wife alone as well as during the EEG.

Table 9
Summary of Patient B's Electroencephalogram
Adnij ss Ion

_____ Oar____

Day l±

Day!__
1st EEC

2nJ EFG

1st EEC

Day TTT
2n3 EEC

1. Rather poor
I. Pattern perhaps
No marked change
1. Simtlar as day 1. Basic pattern
organ!zatIon.
a little more
from previous EEG.
before.
shows a defi
2. No we 11 es tahcons I stent.
2. Perhaps q
nite flatten
11 shed alpha.
2. Slow waves
little more
ing .
}. St*n»e alpha-I ike
2-6 cps,
prominence
2. Decrease In
activity,
perhaps more
of theta
theta and the
1 neons Is tent
theta than delta.
(•i-6 cps) .
alpha-llke
In frequency,
3. The alpha-I Ike
3. Less alpha-llke
activity.
varying from
activity less
act Ivlty occurs
8-IJ cps,
prominent (only
Infrequently,
length 2-10 sec.
seen occasion
very short runs
•*. Frequent theta
ally).
less than I sec
U cps.
5. Occasional delta.

1st EEC

2nd EEC

_End of S Unly

I. No marked change 1. Very little
I. Many art I facts
from previous
change.
with underday.
2. Perhaps a little
lylng pattern
J. Decreasing
more theta
appearing
recognizable
actIvlty.
quite flat.
wave activity.

CO

o
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The patient developed an erratic blood pressure (83/^5-173/52)
on day 2 of the study.

Generalized jerking movements of the body were

noted.

It appeared easier to stimulate a decerebrate response at this

point.

The patient developed periods of Cheyne Stoke respirations when

off of 1MV and on Continuous Positive Airway Pressure (CPAP).
became dilated with light after first constricting.
was still present.

The pupils

The Babinski reflex

The EEG done during the P.M. shift demonstrated a

definite slowing and flattening of the waves, which coincided with the
downward trend in the patient's condition.
On day 3 of the study the blood pressure was still fluctuating.
Doll's eyes test was positive.

The arterial line was D.C.'d.

Decere

brate movements continued to be elicited with less and less stimulation.
The patient remained on CPAP.

There appeared to be little change to a

downward trend.
On the final day of the study, day 13, the neurological assessment and EEG were done.

The blood pressure was elevated at 170/50.

final GCS had decreased to 5 from the initial 6.

The patient was still

comatose and her condition appeared to have deteriorated.
movements presented with only slight stimulation.

The

Decerebrate

Stiffening of

shoulders and elbows was noted as well as foot drop.

The final EEG

was read as the underlying pattern appeared quite flat.
All of the nursing problems relating to a comatose patient apply
to patient B.

However, the most pertinent areas are as follows:

(1)

respiratory distress, (2) fluid imbalance, (3) contractures, (A) sensory
disturbances, (5) psychological and physiological stress.
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Patient C
Patient C was a 57”year-old married black male who was a father
of two adult male children.

The patient was a foreman in a foundry.

One of the sons appeared particularly close to the father.

The signi

ficant others also appeared very important.
The previous medical history included a peptic ulcer, which was
not active at the time of admission.

On the day of admission the patient

awoke with severe chest and abdominal pain.
right leg.

Numbness was noted in the

It was determined that the patient had a thoraco-abdominal

aortic aneurysm which also involved the right renal artery.

The patient

was transferred in for immediate surgery.
A period of hypotension was noted during the surgery.

Following

surgery the patient was able to open eyes and move all extremities.

The

blood pressure became very erratic, periods of hypotension alternating
with periods of hypertension.
and was intubated.

The patient seizured and became comatose,

There were no spontaneous respirations.

Upon admis

sion to this study the prognosis was guarded to poor.
The initial EEG was done prior to the initial assessment.

Th i s

initial EEG showed the dominant frequency to be theta and beta waves.
The waves appeared poorly regulated.

For a summary of the EEG's, see

Table 10.
The initial assessment was conducted.

The patient was comatose,.

and there was no apparent response to painful stimuli.
was 3•

The vital signs were stable.

The initial GCS

The respirations were assisted with

an IMV of 4, and Positive End Expiratory Pressure (PEEP) was utilized.

/

Table 10
Sunmary of Patient C's Electroencephalograms
/VJml b & Ion
Day

Da

IsOtG

Day III

Da^

I
2nd EEC

1. Poorly rogulated. I. Poorly regulated. 1. Some continued
2. No we Il-e&tab2. Improved since
Improvement In
11 shed alpha
first one.
general organi
rhythm.
zation though
3. No we I(-estab
lished alpha
no well). Occasional waves
rhy LiiMi.
in 8-10 cps
estab 11 shed
'i. Dominant fre
but not In
alpha rhytIan.
significant runs.
quency theta
2. Slow wave
(*t-6 cps)
*1. Dimiinant freactivity was
quency Lite t d
and beta (15
much less
cps).
pronounced
i|-6/cps
and
though theta
5. beta range
activity is
20 cps .
seen.

1st EEC

2nd KG

IsTEEG

I. Appeared much
1. Very little
1. A rather defi
nite change
the same as the
change with
some Improve
from the
first one done
one Day 11
ment In overa11
earlier EEG
(little theta
organ!zatIon.
In that theta
2. Very little
actIvlty much
activity).
more pronounced. t. Rare slower
delta activity
was seen.
2. Some beta
waves.
act Ivlty noted 3. Much beta
3. Some theta
and appeared
activity Is
activity con
seen.
tinues to
more prominent
improve.
than earlier.
*t. No we! l-establlshed alpha
rhythm was
seen.

2nd EtG
1. Organization
I.
may be s I Ight ly
poorer with a
few minor
2.
Irregularities.
2. Little less beta 3.
activity.

End of Stud^
Theta act Ivi ty
was a little
more prominent.
Some beta
activity seen.
Rare occasional
waves in alpha
range but no
s ignlfleant
runs were seen.

OO
v-»J
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Pupils were equal and reactive to light.

Corneal reflexes were present.

When the patient developed acute renal failure due to acute tubular
necrosis, hemodialysis was started and continued every other day for 10
days, then every day until the end of the study.

A positive response to

this treatment modality was noted.
The orienting stimuli used for the patient were conversation
tapes of family and friends, the visits of the family, and conversation
of the nurses.

The television was also used.

This family was very

hesitant at first to talk with and touch the patient, but with much
encouragement the family came to feel more comfortable with the orienting
s timu 1 i .
Day one of the study was started after the first dialysis had
been done.

The patient started the day with a GCS of 3*

By the end of

the day the patient had opened eyes and wrinkled eyebrows and moved his
head to the right slightly in response to verbal and painful stimuli.
No movement of extremities was noted.

Suctioning appeared to be the

best form of noxious stimuli for this patient.

Later the patient was

able to move his left foot in response to painful stimuli.
cough, and swallowing reflexes were present.

Corneal,

When cold caloric test was

done, the eyes deviated to the side of ice water irrigation and the
patient moved his head and grimaced.

There was an apparent recognition

of the son's voice, as evidenced by movement of head and eyes in the
direction of the son.

The EEC demonstrated that the overall organiza

tion was somewhat improved both in the first and second EEC for that day.
Day two of this study found the patient continuing to be more
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responsive.

Dialysis was done on this day in the afternoon.

The blood

chemistries were (1) creatinine = 11.6 mg/dl; (2) BUN 139 mg/dl; and (3)
K+=5.2 mEq/L.

The patient's left hand was voluntarily moved to the mid

line in response to suctioning.

Eye blinking was also noted.

movements to stop suctioning were noted.

Purposeful

The GCS score was up to 9 until

the physical activity of having a chest x-ray, dialysis, EEG, and clapping
tired the patient.

Then it decreased to 6.

diaphoretic without change in VS.

At this point, the patient was

It was felt that the patient had both

atelectasis and pneumonia and that the clapping was necessary.
patient was on CPAP.

The

Periods when the patient appeared to decrease in

level of responsiveness seemed to coincide with periods of being tired
or just worn out from physical activity.

A change was also noted in the

EEG, with theta activity much more pronounced and more prominent beta
activity.
The improvement continued through day three.
not moving the right leg.

The patient was

However, scores on the GCS were up to 14.

The patient was able to mouth words on command.
of shaking the head was established.

A communication pattern

The patient was able to move his

left hand and squeeze voluntarily on command and was also able to wiggle
his left toes on command.
the third day.

The patient appeared the most responsive on

Although there was sluggishness in responses at times,

the patient was able to communicate well.

He was on blow-by with

of b0%.

The EEG tracing showed increased beta activity, rare slower

waves.

The second EEG was read as being slightly poorer with a little

less beta activity.
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During the period between the third day of the study and the
final day of the study, a CAT scan was done, which was described as a
focal low density in the splenium of the right corpus callosum that may
have represented a small infarct.

Slightly greater atrophy was noted in

the left Sylvian fissure region.
The final day of the study brought with it a decrease in the
score of the GCS to 6 from a high of 14 mid-study.
increase from the initial 3*

However, it was an

The patient appeared less able and less

Squeezing of fingers by the left hand was just

wi11ing to respond.

barely a touch. The patient was alert and tried to follow commands but
was not moving extremities, except the left hand as described above.
patient again appeared very tired.

The

At an evaluation made just after the

morning care and bath, the patient was alert when first addressed, but
the alertness faded.
respirations.

An IMV of 4 at

°f 35% was used to augment

The patient had dialysis several hours following this

final assessment.

The blood chemistries at that time were:

tinine 11.2 mg/dl; (2) BUN 123 mg/dl; and (3) K+ 4.9 m£q/h.

(1) CreaThis could

have been a factor in the patient's decreased responses; however, the
patient had the dialysis and equivalent blood chemistries when there was
an increased responsiveness.

For a summary of these data, see Table 11.

The final EEG was read as theta activity being more prominent
with some beta activity.

There were rare occasions of waves in the alpha

range without significant runs.
As with the previous patients, all the nursing problems were
applicable to this patient.

The most pertinent ones were:

(1) respira

tory distress; (2) fluid and electrolyte imbalance; (3) decreased level

Table 11
Summary of Patient C's Dialysis, Biochemical, and Biophysical Data
GCS
Score

BUN

K+

10 mg/dl

103 mg/dl

5*2 mEq/L

10.6 mg/
dl

136 mg/dl

5 mEq/L

3

11.6 mg/
dl

139 mg/dl

5-2 mEq/L

Pre
Dialysis
8

Very little change, some continued
improvement in overall organization,
very little delta activity was seen,
some theta activity continues to
improve.

Post
Dialysis •
9

A rather definite change from the
earlier EEG, in that theta activity
much more pronounced. Also, some
beta activity noted and appeared
more prominent than earlier.

Pre
Dialysis
6

Theta activity was a little more pro
minent, some beta activity seen, rare
occasion of waves in alpha range but
no significant runs were seen.

Dialysis

Greatinine

Initial Assess
ment Before
Dialysis
2 days latei—
day before
study started

EEG
Poorly regulated, no well-established
alpha rhythm, dominant frequency
theta A-6 cps and beta range 20 cps

dialysis
Day 2 of
Study
dialysis

Final Day of
Study
dialysis

11.2 mg/
dl

123 mg/dl

A.9 mEq/L

00
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of consciousness; (4) seizures; (5) sensory disturbances; and (6) psy
chological and physiological stress.

Patient D
Patient D was a 71-year-old retired baker who was married and was
the father of two adult children, a male and a female.

This was not a

close-knit family, as the children had not seen the father in ten years,
a matter of concern to the son, for it was difficult then to talk with
the father.
The medical history was pertinent, with progressive debilitating
chest pain over the previous four years.

The patient described periods

of PND, orthopnea, and peripheral edema.

The diagnosis was severe

coronary artery disease with congestive heart failure.

There was also

undocumented compromised circulation in the right foot, for it was cooler
to the touch than the left.

Other pertinent medical history included

diabetes mel1itus, labile hypertens ion, prostatic careinoma, and a disc remova 1 .

Emotional lability with some memory loss was also noted in the

last month, poss i bl y precursory signs of organic brain syndrome (OBS).
The patient decided to have a triple coronary artery bypass even
though the risk factors of age, obesity, diabetes mellitus, labile hypertension, and advanced coronary artery disease were explained.

The

patient and his wife realized what a poor surgical risk it was, but
according to the wife, the patient could no longer tolerate the pain.
A triple coronary bypass was done.

Surgery was uneventful.

ever, the patient never regained consciousness following surgery.

How
I ntu-

bation was carried out during surgery and the endotracheal tube remained
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in place for the entire length of this study.

The prognosis on this

patient at the beginning was guarded because of the multiple risk factors
and undetermined etiology of the problem.
The initial assessment revealed that the patient's respirations
were controlled by the respirator.
were equal and reactive to light.
present.

The vital signs were stable.

The corneal and sucking reflexes were

The initial Glasgow Coma Scale score was 6.

his left leg in response to pain.

Pupils

The patient flexed

The circulation in the right foot

deteriorated following the initial surgery.
The EEG showed very poor regulation.
in the theta range.
vi ty.

The dominant frequency was

Also present was much irregular increased beta acti-

There was also a marked activity and amplitude asymmetry with a

suppression from the left hemisphere.
Between the initial assessment and the first day of the study,
coldness, rubor, and absence of pedal pulses were noted.

A right femoral

arteriogram was done, followed by a right femoral embolectomy.
The orienting stimuli that were used for this patient included
putting on the hearing aid glasses, talking to the patient, playing tapes
of sports, music, and family voices, and reading the newspaper to the
patient.

It was somewhat difficult to persuade the family to talk to and

to touch the patient.
On the first day of the study the patient was on I MV at a rate

of 6.

The condition appeared much the same.

The pedal pulse was absent

on the right, and discoloration of skin continued to be more marked.
When the chest dressing was changed, the patient appeared to move the
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chest.

Leg dressings were pulled off and both legs slightly flexed.

There was a slight spontaneous decerebrate movement without noxious
stimuli.
On the following day, the second day of the study, there was a
question as to decerebrate versus decorticate positioning, for a true
The reflexes of yawning, hic-

decerebrate picture was not presented.
coughing, and coughing were present.
to painful stimuli.

There was a decerebrate response

It also appeared that there was an attempt to close

the right eye when the light was directed at it.

The question arose of

a be low-the-knee amputation on the right leg because of gangrenous proThe wife needed much emotional support during this time of making

cesses.

a decision about amputation.

A gradual deterioration was apparent in the

EEG, with more prominence of the slower wave activity in the theta range.
On the third day of the study it was difficult to determine
whether the motor response was decerebration or flexion withdrawal.
created a difference in the GCS of 4-6.
tween these researchers.

This

It remained a split decision be

Pupils were equal.

At times they appeared non

reactive and other times appeared sluggish and only very slightly reactive.
When the right lower leg was palpated, the left arm and leg were flexed.
The calf of the right leg increased in size and was extremely firm.

It

measured 33 cm. in circumference whereas the left calf measured 32 cm.
The family decided against the amputation.

The physicians then

ordered that only supportive therapy be utilized.
The EEG's were of interest here.
Table 12.

For a summary of the EEC's, see

The first EEG of the third day showed slight improvement.

The

Table 12
Summary of Patient D's Electroencephalograms
/Vdmi sh Ion
Pay
1. Very poorly
regulated.
2. No we 11-estab
lished alpha
rhythm.
3. Dominant
frequency
was in the
theta range
of Jt-6 cps.
4. Much Irregular
faster activity
(20 cps) was
seen.
5. Harked actIvity
and amplitude
asymmetry with
a suppression
from the left
iiemi sphere.

Day I
EtG
1. SImiiar to first
tracing.
2. Some slower wave
activity In
delta range was
noted.
3 beta activity
continued to be
prominent at
times.

Day HI
2nd EEC

I. SImiIar to the
ear Iier
tracing.
2. Theta act Ivlty
Is more
prominent.

1st EEC

2nd EEG

1. Very little
1. Gradual
change.
deterloratIon.
2. Theta activity 2. More promi
contInues to be
nence of the
prominent.
slower wave
activity In
theta range.

1st EEG

2nd EEG

1. Slight improve- 1. HI Id deter(ora
men t.
tion since
2. Better organizaprevious
t Ion.
recordIng.
3. Some runs of
2. Poorer organ Itheta activity.
zation.
*«. No alpha actl3. Sana occasional
vIty was seen
runs of theta
actIvity were
noted.

End of Study
I. Continued
deterloration
of basic pat
tern wl th
increasIng
slow wave acti
vity often in
tbe delta range
Tbls was part icularly
marked fran
tbe frontal
region
bI laterally.
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GCS score had changed to 6 from the previous day's score of 4.

also was better organized.

The EEG

However, during the second shift the patient's

GCS score changed back to 4 and the EEG showed a mild deterioration and
poorer organization.

On the final day the patient remained comatose and had spontaneous
respirations with a T-piece on room air.
to 1ight.

Pupils were equal and reacted

The patient's vital signs remained stable.

GCS was decreased from the initial 6 to the final 4.

The score for the
Yawning, coughing,

corneal and gag reflexes were present.
The final EEG showed continued deterioration of the basic pattern
with increasing slow wave activity often in the delta range.

This cor

responded to the deterioration in the patient's condition.

The specific nursing problems for this patient were:

(1) respira

tory distress, (2) skin breakdown,

(3) sensory disturbances, (4) psycho-

logical and physiological stress.

All of the general nursing problems as

defined earlier applied to this patient also.
Presentation of Biochemical and
Physiological Data

The biochemical and physiological data were collected for each
patient, and then developed into a table form and identified as the high.
low, median, and mean for each eight hours, admission, and termination of
study data.
Appendix K.

For the convenience of the reader this material is placed in
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The GCS
The GCS was used to measure levels of coma and constituted an
integral portion of this research.

The following table was used to make

clear the level of coma as noted by use of the GCS, and its change due
to the use of orienting stimuli.

The GCS was noted one hour before,

immediately prior to, and one hour following the EEG.

Although orienting

stimuli were conducted every hour during the daytime, the EEG record also
helped note any changes that took place.

Table 13 gives a comparison of

the EEG and GCS.
Despite the use of hourly orienting stimuli there was no change
in the GCS except on Patient C.
clinically.

Patient C was the one who did well

Some of these changes have been dealt with previously.

it was noted that the progress was seen in days rather than hours.

A1 so
There

was a large discrepancy between the GCS score on day 3 of the study and
at the end of the study.

The researchers question if this was attributed.

at least in part, to the fact that the orienting stimuli were not offered
during those intervening days.
EEG
The EEG played an important role in this study,because it was a
means of noting change to orienting stimuli.
were read by Dr. Guy Hunt.
by these researchers.

The EEG's, 32 in number,

The dictated report was transcribed verbatim

The dictated material is in Appendix M.

in this portion include:

The EEG's

(1) admission, (2) pertinent changes, (3) end

Table 13
Summary of Glasgow Coma Scale One Hour Before,
Just Prior To, and Following EEG, With
Orienting Stimuli Used
Day II

l>ay I
Day of
Admission

I hr
Before

Just
Prior

I hr
After

I hr
Before

Just
Prior

I hr
After

I hr
Before

Just
Prior

I hr
After

Day III

I hr
Before

Just
Prior

I hr
Before

dust
Prior

k

k

k

fatal ly
Visit

Music

I hr
After

I hr
Alter

I hr
Before

Just
Prior

I hr
After

End of
Study

Patient A
GCS k
Orleiillny
St iuiul I

k
Nurse
Talking
w/pt

k
Neuro
Assesswent

k
Physi cel
StImuII

It

Feetlly
Tapes

It

Neuro
Assess
ment

k

k
HOT DONE
DUE TO
CLINICAL
CONDITIONS

Music

Nurse
Talking
w/pt

k
Neuro
Assessatent

Neuro
Assessmenl

k

k

Nurse
Talking
w/pt

Neuro
Assessatent

k
Nurse
Talking
w/pt

k
Neuro
Assessment

Patient B
CCS 6

Orienting
S11 mu 11

k
Talking
w/pt

k
Neuro
Assessatent

k
Nurse
Talking
w/pt

k
family
Tape

k

k

6

6

Neuro
Nurse
family
Neuro
Assess- Talking Present Assessme nt
atent
w/pt

k

6

Music
Tapes

Family
Present

k
Neuro
Assessatent

k

k

Tapes of Husband
favorite Present
Music

k
Neuro
Assessment

k
Nurse

Talking
w/pt

k
Husband
In

k
Neuro
Assessaient

It

Tapes
of
Music

5

Neuro
Assessment

Patient C
GCS |

Orient lug
Stimuli

/

/

Tapes
Neuro
of
AsscssNews
ment

a
Tapes
of
Music

6

family
Present

6

Neuro
Assessatent

6

Family
Present

10

10

Tapes
of
Music

Neuro
Assessatent

9

Family
Tape

9

Family
In

9

Neuro
Assessatent

6
Singers
In

II

Tapes
of
Music

10

Neuro
Assessment

II

Ik

Nurse
Talking
w/pt

family
In

!<•
Neuro
Assess
ment

Ik

6

tout La 11
Game

Neuro
Assessment

Patient D
GCS 6

Orient lug
Stimuli

k

Phy
sical
Care

k

Neuro
Assessatent

k

Nurse
Talking
w/pt

k

Tapes
of
Muslc

k

Neuro
Assessment

k

faatlly
In

k

Tapes
of
Music

k
Neuro
Assessatent

k

Family
In

k
Nurse
Talking
w/pt

k
Neuro
Assessatent

k
Tapes
of
Family

6

Wife
In to
Visit

6

Neuro
Assess
ment

6

k

Ulfe
In to
Visit

Tape
of
News

k
Neuro
Assessamnt

k

k

Tape

Neuro
Assessment

of

Famlly

VX>
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of study, and (4) summary.

It is presented in this manner to allow an

overall view of the EEG's.
All EEG's in this study were done on a portable 8-channel
machine in an ICU setting.
placement was used.

The international 10-20 system of electrode

A summary of these EEG's and corresponding GCS is

noted in Table 14.
Patient A
The initial EEG was poorly regulated with no basic alpha rhythm
noted.

It was characterized by high amplitude slow waves with activity

greatest from the frontal regions and a little more marked on the left.
The waves varied from 1-2 cps, with amplitudes frequently exceeding 150
microvolts.

Some theta activity of about 4-5 cps was noted which tended

to originate in the posterior portions of the hemisphere.

Rarely some

waves in the alpha range were noted, but no significant runs of this
activity were seen.
Overall improvement in the EEG occurred during the following days
of the study.

A review of the final EEG revealed better organization with

a more consistent pattern of theta activity between 5-7 cps.

Amplitudes

also tended to be lower, seldom exceeding 100 microvolts and often below
50 microvolts.

There were only occasional higher amplitude slow waves.

No localization or lateralization was noted.
In summary, the changes noted in this group of serial tracings
showed a gradual improvement in critical functions with increasing theta
activity up to 7, rarely 8 cps.

Strong localization to the left frontal

region was noted originally, but this disappeared and was not prominent

Table 1^
Summary of Electroencephalograms and Corresponding
Glasgow Coma Scale Scores
Atiml ss ion
______Day
_________

Da '
isFEEG

PayTri--------------

Day 11
2nd EEC

1

ht EEC

liTOc

2nd'EEC

I--------- 2ndllG“

End of Study

Patient A

ftiTeta act I vl ty. 1. theta activTty I. Hot obtained.
I.
less prominent.
(delta act Ivlty.
Rare alpha waves. 2. DeIt a waves f.
). Occasional
Some beta
20 cps.
alpha waves.
5. Somewhat Im
proved .
GCS-4
GCS-**
CCS-*)
Patient
Poorly organized. 1. More consistent. I. No marked
I. (prominence o? 1.
change.
theta.
2. More theta.
frequent theta.
2. (alpha-llke
Occasional delta. 3. (delta.
2.
actIvlty.
3.
Alpha-I Ike acti *i. (alpha-I Ike
rhythm.
vity Inconsistent
p 2-10 secs.
GCS-6
GCS-I*
GCS- *i
GCS-6

1. Poorly regulated.
2. Slow waves delta
1-2 cps.
J. Some theta actlvl ty *1-5 cps .
*t. Rare alpha

1.
2.
3*t.

1.
2.
}.
*1.

Delta waves
slightly more
dominant than
theta.

GCS-*»
B
Definite
flattening.
(theta.
(alpha-llke
act Ivlty.

1. Theta activity
more prominent.
2. (delta waves.
3- Rare alpha
actIvlty.
*». Overall Improve
ment .
GCS-*»

1. More consistent
1. (constant acti
pattern of
vity In upper
theta.
theta range.
2. (delta activity. 2. (delta.
3. Somewhat better
3. Alpha waves ♦.
organl*ed.
*t. Continued Im
provement
CCS *»
GCS-'l

1. Very TIt tie
I. llo marked
change.
change.
2. Little more
2 . Dec re as I ng recognlzabI 11ty of
theta activity.
wave activity
GCS-*i

GCS-*i

GCS-*i

n“!3ddTnyn^-~
pattern quite
flat.

_ PCS-5

Patient C

1.
2.
3.
*».

Poorly regulated.
(theta.
Ibeta.
Occasional alpha
waves.
GCS-3

1.
2.
3.
*i.

Poorly regulated. 1. The t a I.
(theta.
2. Ibeta.
3. Continued
Ibeta.
Improved since
Improvement.
first one.
GCS-7

GCS-6

1. (delta.
2. (theta.
3. Continued
Improvemen t.

I. Definite
change.
2. (theta.
3. (beta.

GCS-9

GCS-10

IT
2.
3-

(theta.
(delta.
(beta.

GCS- 10

1. L Itt le less beta I. Theta act Ivlty
more prominent.
actIvlty.
2. Organization
1. Some beta
slightly poorer.
act Ivlty.
3. Rare alpha
waves.
GCS-1*1

GCS 6

Patient D

I Poorly regulated.
2. (theta.
2. (beta.
3. (beta.
3. SImlIar to first
tracing.

I. (theta.

I. Continued 4
prondnence In
theta.

f. Fin slower
theta range.
2. Gradual
deterloratIon.

1. Better organiza 1. Poorer organTza- H (del t a act I tion.
v 11 y.
t Ion .
2. Occasional runs P. CootInued
2. Runs of theta
actIvlty.
actIvlty.
of theta actl-

3. Slight Improve
ment .
GCS-6

GCS-*«

GCS-**

GCS-**

GCS-**

GCS-6

vl ty.
3. Mild deterlorat Ion.
GCS-**

GCS-*t

V£>
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in the final tracing.

Verbal stimulation of the patient during the EEG

caused no marked change, but there was some suggestion of increased
irregularity in the theta activity and slightly higher amplitude during
this time.
Patient B
The initial EEG revealed a rather poor organization to the basic
tracing with no well-established alpha rhythm.
low, usually below 50 microvolts.
quencies varied a great deal.

Amplitudes were relatively

Throughout the tracing the wave fre

At times, some alpha-like activity was

seen which was inconsistent in frequency, varying from 8-13 cps.

This

was noted primarily from the frontal regions. Frequent theta waves of
about 4 cps and occasional waves in the delta range were noted with no
consistent localization or lateralization.

As the tracing continued,

rather irregular but frequent alterations in the tracing occurred which
varied from a period of theta and delta activity to a short segment of
alpha-like activity.

These segments varied in length from as long as 10

seconds to as short as 2 seconds.
During the latter part of this tracing the nurse talked to the
patient.

This caused no marked change in the basic pattern, but it

appeared that the theta and low delta activity may have been a little
more prominent during this time.
talking was completed.

It continued for a while after the

Also noted was a possible correlation between

the more rapid activity in the alpha range and the occasion when the
patient had some decerebrate rigidity.
More consistent and increased theta waves were noted until the

98
second

EEG of the second day, when the EEG pattern showed a definite

flattening with much lower amplitudes and a decrease in the amount of
both theta and alpha-like activity.
A review of the final tracing revealed an underlying pattern which
appeared quite flat.

Relatively little activity of cortical origin was

noted.
In summary, the tracings of this patient were indicative of
severe damage to the cerebral cortex.

The trend of change in the succes-

sion of tracings was one of decreasing amplitude and cerebral activity so
that the final tracing was almost flat.

The tracing showed no obvious

changes during the time the patient was being verbally stimulated.
Patiertt C
The initial EEG review revealed wave patterns to be poorly regu
lated with no well-established alpha rhythm.

Occasionally waves in the

8-10 cps range were noted, but these did not occur in significant runs.
The more dominant frequency was in the theta range of 4-6 cps, and in the
beta range with a good deal of 20 cps activity noted.

Throughout, the

tracing showed frequent irregular and complex wave forms which showed no
marked localization or lateralization.

However, there was some asymmetry

in amplitude with lower voltages noted from the left tempero-parietal-

occipital region.

This was more prominent in the earlier portion of the

tracing than in the latter part.

Some sharp wave activity was noted, but

this did not occur in natural paroxysms.

It was more prominent from the

right tempero-parietal-occipital region.

Improvement continued until the second tracing of the second day,
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when a rather def i n i te change was noted from the earl ier tracing that day.
The theta activity was much more prominent and of higher amplitude.

Some

beta activity was also noted which was perhaps a little more prominent
than in the previous tracing.
activity was seen.

No significant delta activity or paroxysmal

There was no marked asymmetry.

A final review of the EEG revealed somewhat higher amplitudes,
with occasional waves exceeding 40 microvolts.

The theta activity was

slightly more pronounced again in this tracing, but beta activity was
still seen.

On rare occasions waves in the alpha range were noted but

no significant runs of this activity were seen.
In summary, this series of tracings showed a definite improve
ment, particularly in the first few days.

Towards the end of the series

some variation was noted even within a single day, a fact which may, in
part, be related to hemodialysis.

No consistent localization or laterali-

zation was noted in the later tracings.
Patient D
The initial EEG tracing was very poorly regulated with no wellestablished alpha rhythm.
of 4-6 cps.

The dominant frequency was in the theta range

Usual amplifications ranged up to 15 microvolts.

Much ir-

regular faster activity was seen with a usual frequency of about 20 cps.
Earlier in the tracing there was marked amplitude and activity asymmetry
with a suppression from the left hemisphere.

However, during the re

mainder of the tracing, this was not prominent.
No significant change occurred until the second tracing of the
second day, when a gradual deterioration was noted.

Theta activity in

100
the slower range was more prominent and amplitudes were perhaps slightly
h i gher.
The first tracing on day 3 showed slight improvement and better
organization.

The second tracing showed mild deterioration with poorer

organization.
In the final tracing of this series deterioration of the basic
pattern was noted.

An increasing slow wave activity, often in the delta

range, occurred, which was particularly marked from the frontal region
bi1ateral1y.
In summary, this series of tracings revealed a gradual improve
ment followed by progressive deterioration with increased slowing.

No

alpha activity was noted at any stage.
Problems Encountered in This Study
Several problems were encountered by these authors during the
course of the study.

These will be discussed in the order of their

occurrence.
The first problem was learning the technique for recording EEC's.
Institutional policy dictated a number of regulations which governed
learning to record EEC's.

The two regulations which contributed to

impediment of time for these researchers were:

(1) learning on adults

and (2) availability of adult patients in the mornings only.

The learn

ing process involved acquiring a basic knowledge of measurement, elec
trode placement, and proper use of the equipment which, in retrospect,
was lengthy and time-consuming.

The EEC technicians spent a considerable
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number of hours teaching these authors.

The final outcome of this

teaching-1earning process, however, was rewarding in that the EEG
department was able to utilize tracings recorded by these researchers.
An additional problem in recording the EEC's related to the
availability of the portable EEG machine to these researchers.

11 was

necessary to establish a time which was agreeable to the EEG technicians
and to the researchers and which did not interfere with the daily work
schedule of the EEG department.
The major problem encountered during this study was finding
patients who met the sample criteria.

As stated previously, another

research project prevented use of neurosurgical patients, a factor which
eliminated patients who ordinarily would have been selected.

1t took

approximately four months to find four patients who met the sample
selection criteria.

The most difficult criterion to meet was that of

finding patients who had remained comatose for 72 hours.
An additional problem occurred involving the fourth patient.
Midway into the study the patient was transferred to another facility
and so was withdrawn from the study.
A problem unforeseen when the study was planned was no provision
was made to have the EEC's read daily, which would have been extremely
valuable.

Instead all EEC's were read after the study was concluded.

The first patient selected for the study did not have a neuro
logical assessment and EEG completed until 84-96 hours following admission for the following reasons:

(1) the patient's unstable condition,

and (2) difficulty in securing permission from both doctors and family.
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On this same patient an EEG was omitted during one of the shifts
because the patient was taken to x-ray for an upper Gl.

When it was

found that the patient could not be life-supported in x-ray a portable
upper Gl series was done in 1CU followed by a bronchoscopy.

In effect,

clinical circumstances prevented the EEG from being done.
This same patient was scheduled for surgery in the afternoon on
the third day of the study.

Consequently the second assessment of the

third day of the study was completed the following morning on the fourth
day after it was learned that the surgery had been cancelled.
Again, the same patient was supposed to have the final neuro
logical assessment on day 13.

When the researchers attempted to do the

EEG recording, they encountered too much artifact from Bruxism and
chilling, which prevented the recording of the EEG.

Every several days

the patient was checked to see if the final EEG could be done.

Not unti1

the 24th day were the final neurological assessment and EEG completed.
Several times information regarding a comatose patient who might
have been a candidate for inclusion in the study was not given to the
resea rchers.

In these instances it proved inconsequential, for these

patients regained consciousness before the study began.
S umma ry
Chapter 4 contains a descriptive analysis of each patient, the
patient's hospital course, biophysiological and biochemical data, and the
EEG.

The orienting stimuli, independent variable, and the EEG and levels

of coma as the dependent variable are also described.
between these factors is reported.

The relationship
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The findings from this descriptive study will be summarized in
Chapter 5 as a prelude to a discussion of conclusions and recommendations.

Chapter 5
SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS
A brief summary of the research to this point is described below.
This summary will serve as a basis for a discussion of the conclusions
and recommendations which were drawn from this study.
One problem which has been investigated in this study is whether
orienting stimuli decrease the level of coma and increase brain wave
act ivity.

Another important question is whether nursing care of the coma-

tose patient can be improved by incorporating orienting stimuli into
basic nursing care.
Summary of Findings
The findings were related to each statement of the four main
hypotheses.
Hypothesis 1.

There will be no difference in the EEC of

selected patients either during or after orienting stimuli.
appeared to be more of a trend of change to the EEG.

There

The change did

not occur every time, and was not necessarily a meaningful change.
Several patients were talked to while the EEG was being done.

I n any

one montage the patient was talked to for half the run so that the
effects of talking and not talking could be compared.
If any changes were noted at all, they were very subtle and even
of questionable difference according to the neurological consultant.
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One EEG was done on Patient A while the nurse was talking to the patient.
The reading showed no marked change in the basic pattern, but two minor
observations were made:

(1) theta activity was a little more irregular

during this time, and (2) the amplitude was slightly increased.

Patient

B also had an EEG during which the nurse talked to the patient.

There

was no marked change in the basic rhythm, but it appeared that the theta
and low amplitude delta may have been a little more prominent during this
time.

It continued for a while after the talking was completed.

While

one EEG was being done on Patient B, the husband talked to the patient
most of the time, but there was no change.

This patient, it must be

noted, was on a downward trend and died later.
retained:

Hypothesis number 1 was

There was no change in the EEG either during or following

orienting stimuli.

This observation did not agree with Kintzel (1977),

who found that the EEG showed response to auditory stimulation even in
moderately deep coma (Kintzel, 1977, P- 607).
Hypothesis 2.

There will be no predictive value to the EEG when

related to levels of coma.

All patients started out with poorly regu-

lated EEG's as the only common factor.
slow delta waves.

Two of the four patients had

A return of delta waves to prominence after some

receding was interpreted as a poor prognostic sign (Hockaday, and Others,
1965, P* 585; Gurvitch and Ginsburg, 1977, PP* 297-307).

A1pha waves

were seen in three of the four patients, but none had any significant
runs.

As a patient's condition worsened, what alpha waves were present

decreased in number and length of runs.

Even the patient who did best

clinically (Patient C) had only rare alpha waves on the last EEG of the
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study.

Also as the patient's condition deteriorated, the organization of

the waves decreased.

There was a trend to revert back to delta waves.

On the positive side these patients who did better clinically had a basic
underlying theta activity, usually in the upper range,

This is an agree-

ment with Hockaday and others' classification of EEG records (Hockaday,
and Others, 1965, p. 577).

Patient C had theta activity as the under

lying rhythm, but also had some beta activity and rare alpha waves.

The

other patient who remained comatose but lived had an underlying rhythm
of theta, with some delta but no beta waves present.

Plum and Posner

state that "alpha activity responds to environmental alterations and
usually 'blocks' (i.e., is replaced by low voltage fast activity) when
the eyes are opened, during mental effort, or after a sudden sound or
touch." (Plum and Posner, 1972, p. 38)
observed in Patients A, C, and D.

This might have been what was

The fast activity was more prominent

in Patient C than in the others.
It appears that prognostic use of the EEG was possible in the
trends that developed until the EEG was flat.
value for there could always be change.
tracings, but then deteriorated.

There was no predictive

The EEG improved for one or two

The predictive value then was not in

any one EEG, but in the trends that appeared in successive EEG's.

Hocka

day and others found this to be especially true in patients who had
mildly and moderately abnormal EEG's (Hockaday, and Others, 1955, p.
585).

Most important to note was the reciprocat ion between clinical condi

tion, GCS and EEG's, for there appeared to be a very close relationship.
When one changed, all changed.
Posner (1972, p. 59).

This is in agreement with Plum and
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Hypothesis 3*

There will be no difference in the GCS of

selected patients either during or following orienting stimuli.

Only

one patient had GCS scores which changed either during or after the
orienting stimuli, namely, Patient C.

Even with this patient the direc

tion of change was not unidirectional, but bidirectional.

Several times

the GCS score increased and on one occasion it decreased, when compared
one hour before, just before, and one hour after the EEG.
it decrease.

Only once did

Some of the changes had to do with physical stimulation

to the patient at that time:
chemistry, etc.

physical care, hemodialysis, blood

All other times for the other three patients, the GCS

score stayed the same for those three hours.
from shift to shift or from day to day.

However, there were changes

The change in the GCS score

compared with the patient's clinical condition and the EEG, as reported
above.
Hypothesis 4.

There will be no predictive value to the GCS when

related to levels of coma.

This was also the finding of Jennett and his

associates (Jennett, and Others, 1979, PP* 149-152).

There was a rela

tionship, as noted before, between the GCS, levels of coma, clinical
condition, and the EEG.

Integration of information obtained from the EEG,

the clinical condition, and the GCS gave the researchers valuable infor
mation upon which to base clinical decisions regarding the patient
(Teasdale, and Others, 1979, pp. 13-16).
Again trends were discovered.
patient's condition improved.

As the GCS score improved, the

There were trends and relationships which

were helpful in allowing the nurse to monitor the patient's condition
more closely so that changes could be noted more rapidly.
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Limitat ions
Several limitations inherent in this study were discussed in
connection with the statement of conclusions.

These limitations are

1isted below.
1.

Uncontrolled extraneous variables in the clinical setting

(especially the use of various pharmacological agents with both known
and unknown effects on the EEC).
2.

Inexperience of the investigators in recording the EEC may

limit reliability of the findings.

3-

Size and type of sample limited generalization of the find-

ings of this study.

4.

Data collection limited to four months by the investigators

for personal reasons which resulted in the small sample obtained.

5-

A limited number of patients (5) fit the sample criteria,

which also resulted in a small sample.
6.

Lack of precise control over the type and amount of orienting

stimuli the patient received from nurses other than the researchers.

7.

Attitudes and behavior of staff possibly influenced by the

presence of the investigators.

8.

Uncertain interobserver reliability.

9-

Uncertain ability of the family to be involved in the orient-

ing stimuli.
10.

Talking with patients during the EEG may have resulted in

momentary changes which did not reflect their overall EEG status.
These limitations may have affected the outcome of the study.
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Uncontrollable Extraneous Variables
One important variable which could not be controlled in the
clinical setting was complications that each patient developed following
the initial insult.

The following complications developed:

Patient A

developed a gastric ulcer, pneumonia, atelectasis, pericarditis, hydrocephalus, and pressure ulcers;
pneumonia;

Patient B developed pulmonary emboli and

Patient C developed acute renal failure, pneumonia, atelec-

tasis, and right-sided weakness; and Patient D developed an arterial
occlusion in the right leg, with subsequent gangrene of the right foot.
These complications made the patients' prognoses worse and, in some
part, must have been responsible for slowing of responses to orienting
stimu 1 i.
Inexperience of the Investigators
in Recording EEG's
These researchers took one month to learn to record EEG's.

This

was sufficient to enable them to record the normal EEG, but not to deal
with unexpected problems.

The recording ability of these researchers

increased, as noted by the physician reading the EEG's.

These re

searchers worked together on the measurements of each patient's head to
add reliability to the results.

Their inexperience was noted by the

neurological consultant but the EEG's produced were not invalidated.
Sample Size
All comatose patients who met the sample criteria were utilized.
but because of the investigators' personal time limit of four months for
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collecting data, only five patients were found eligible, and one of
these was transferred to another facility.

Obviously with a final

sample size of only four, the results of the study cannot be generalized.
Care by Nursing Staff
Some nurses on their own would provide orienting stimuli for the
patients by talking to them and telling them what was happening.
nurses would not.

Other

The differences in cooperation seemed to be based on

varying philosophies of nursing care held by the individual nurses.
Attitudes and Behavior of Staff
At times when these researchers started to work with the patients,
the staff did not understand what was being done, but when the research
was explained in some detail, staff members soon participated in use of
the orienting stimuli for the patient.

In fact most, if not all of the

nurses became highly interested in the project.
Interobserver Reliability
Several times these researchers did not concur on interpretation
of the GCS score to be used for a given patient.

The problem related to

evaluation of the patient's motor function in accordance with the cor
responding section of the GCS.

The specific movement was flexion with

drawal, but the question was whether it was a spinal reflex or a
purposeful movement.

Although the researchers discussed these problems,

they came to different conclusions.

According to Teasdale and others

(1978) such disagreement is not an uncommon occurrence, for the score is
based on the best motor response, what the observers note, and the
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fluctuation in the patient's motor response (Teasdale, and Others, 1978,
pp. 603"6l0).
Ability of the Family to be Involved
in the Orienting Stimuli
All families were instructed that it was desirable to touch the
patient and talk as though the patient were going to answer.

Some of

the patients' families provided orienting stimuli for the benefit of the
patient naturally.

Some people, however, were unable to talk and touch

freely without embarrassment, even after teaching and modeling were done
by the researchers.

It seems integral to this study that this type of

orienting stimuli was meaningful for the patient.

It might have been

more so if only families had been able to offer the orienting stimuli.
Cone 1 us ions
This study was developed to test four specific hypotheses, the
results designed to enhance the care of the comatose patient and formed
the basis for the following hypotheses.
1.

There will be no difference in the EEC of selected patients

either during or after orienting stimuli.
2.

There will be no predictive value to the EEG when related

to levels of coma.

3.

There will be no difference in the GCS of selected patients

either during or after orienting stimuli.

4.

There will be no predictive value to the GCS when related

to levels of coma.
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Statistics were not utilized, for the study was purely descript i ve.

All of the above four hypotheses were retained, however, for in

these four patients there was no difference in the EEG either during or
after the orienting stimuli; there was no predictive value to the EEG
when related to levels of coma; there was no difference in the GCS either
during or after orienting stimuli; there was no predictive value to the
GCS when related to levels of coma.
this study.
1.

Many factors might have influenced

These need to be discussed.
All of these patients were transferred to this hospital be-

cause it was a referring center.

Therefore, the patients might have

been more serious and critical than otherwise expected.
2.

After the initial assessment there was a wait of three days

before the actual study was done.

During these three days, some patients

regained consciousness and, therefore, were excluded from the study.
condition of others deteriorated, and the patients died.

The

Only patients

who remained comatose during this time span were included in this study.
The sample thus included patients whose conditions were more critical
than those of patients who regained consciousness.

3-

The criteria for selection seemed very strict and made it

difficult to keep patients in the study once they were started.
complications were usually accompanied by high fever.
developed a gangrenous foot.

One patient

Another had acute renal failure.

patient received only supportive measures.

The

One

Following their selection.

several of the patients could have been excluded from the study as a
result of the development of complications which were not consistent
with the selection criteria.
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4.

The time between onset of coma and admission to this study

was quite long in one case.

When the study actually started, the patient

had been comatose for eight days, but was selected for study upon stabi1ization.
5.

Two questions that perplexed the researchers were these:

Was

it the alpha waves or return of alpha rhythm that was expected to demon
strate more normal activation?

Or could it have been that for this short

period of time following coma some other wave or rhythm was more important
in demonstrating return of normal brain activity and healing of the brain
tissue?
6.

There was no statistical evidence that the orienting stimuli

were responsible for improvement in levels of coma, clinical condition,
or the EEG.

However, with Patient C the period between the third and

thirteenth days of this study showed a drop in the GCS from 14 to 6.
Also a more lethargic clinical condition was noted.

It appeared that

at least part of this decline in the patient's condition could have been
due to the absence of the orienting stimuli during those ten days.
7-

There was a relationship bewteen the patient's clinical con-

dition, the GCS, levels of coma, and the EEG.

Whatever affected one of

these affected them all.
8.

In insults to the brain where the damage was extensive, even

13 days was too early to see the patient return to a more normal condit ion.

This was in agreement with Galbraith and others (1978) who found

that the rate of maximum recovery from coma was at about 30 days (Gal
braith, and Others, 1978, p. 710).
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How might these possible conclusions affect the role of the
nurse?

Although the efficacy of a specific method of caring for a

comatose patient has not been documented here, it is believed, on the
basis of findings of other researchers, such as LeWinn (see Appendix B)
and LeWinn and Dimanescu (1978, pp. 156-157) that orienting stimuli for
the comatose patient were necessary.

However, there is a paucity of

research studies dealing with this subject.

Consequently, in the opinion

of these researchers this study should encourage both the initiation of
programs of orienting stimuli where they are not already in effect and
scientific testing of the effectiveness of these programs.

Recommendations

On the basis of the descriptive results of this study, the hypo
theses were retained.
1.

However, several recommendations are made.

It is recommended that the study be repeated with specific

changes, including the use of patients who do not have multisystem
failure, and whose conditions are of a less critical nature.

11 may

even be necessary to follow the patient for longer than 13 days to
obtain the necessary information regarding the EEC.
2.

It is recommended that the EEC may need to be done only once

a day to show whether or not trends in development within a given 24hour period are significant.

3.

It is recommended that the researchers have an EEC recorder

for their exclusive use or that the expertise of the EEG technicians be
utilized in obtaining the EEG recordings.
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4.

Although benefit from orienting stimuli with comatose

patients was not documented by this study, its benefits have been indi
cated in nursing texts (Kintzel, 1977; Phipps, and Others, 1979)•

It is

therefore recommended that additional nursing research studies regarding
the efficacy of various programs of orienting stimuli be done, both as
a means of evaluating and improving patient care and as a way of in
creasing the body of nursing knowledge.
5.

The final recommendation concerns further research related

to this study.

It appeared necessary to these researchers that each

patient be matched as closely as possible for age, sex, and diagnosis
with another patient who will not receive orienting stimuli.

This might

provide answers or indicate trends not available from this study.

It

might also be useful to study the possibility that a certain amount of
arousal of the RAS must be present before a patient can react to orienting stimuli.

It would also be useful to study the family's reaction to

being involved in the orienting stimuli.
It is hoped that these recommendations may be of assistance for
continued and improved research by nurses, either alone or in connection
with multi-disciplinary research programs.

Continuing research is neces

sary in the field of nursing to provide quality care to the patient as
well as to increase the body of knowledge already present in this profes
sional field.
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Loma Linda University
School of Nursing
Loma Linda, CA 92350
September 21, 1979

Dr. Bryan Jennett
Dr. Graham Teasdale
University Department of Neurosurgery
Institute of Neurological Sciences
Southern General Hospital
Glasgow G414TF SCOTLAND
Dear Drs. Jennett and Teasdale:
We are graduate students in nursing at Loma Linda University, Loma
Linda, California. We are working on one thesis which deals with the
effect of orienting and sensory stimuli on the EEG and depth of coma.
The depth of coma is measured by the Glasgow Coma Scale.
We have read several articles written on the subject of assessment of
the depth of coma and are sending this letter to request permission to
include a copy of the Glasgow Coma Scale in our thesis. We will
appreciate very much hearing from you in regard to this at your
earliest convenience.
Sincerely,

Marcia Swanson, R.N.

I na Muderspach, R.N.

Carol Cook, R.N.
IM: pc

THE UPJOHN COMPANY
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LOS ANGELES

1-15-80
To Whom It May Concern:
Mrs. Muderspach has our permission to use the Glasgow Coma scale

Joseph R. Schwab
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University of Glasgow
Department op Neurosurgery
Professor Bryan Jennett

Institute of Neurological Sciences
The Southern General Hospital
Glasgow G51 4TF
Tel. 041-445 2466 ext. 740

5th December/ 1979,

Dear Ladies/
Professor
Thank you for your letter.
Jennett would be most happy to give you
permission to include the Glasgow Coma Scale
I enclose some recent
in your thesis,
publications together with a list of output
from Glasgow which will help you with your
studies and also the preparing of your
reference lists.
Yours sincerely,
cPMiss B. Currie,
Secretary to
Professor Bryan Jennett.

Misses M. Swanson, I. Muderspach,
and C. Cook,
Loma Linda University School of Nursing,
Loma Linda, CA 92340,
U.S.A.
Ends: Charts/Reprints/List
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Loma Linda University
School of Nursing
Loma Linda, CA 92350
February 27, 1980

Edward B. LeWinn, M.D.
8801 Stenton Avenue
Philadelphia, PA 19188
Dear Dr. LeWinn:
Several months ago you sent us a copy of your article, "The Young Patient
in Coma, A Statement to Our Parents," for use in preparing our thesis.
We have found this article invaluable to our study and would like your
permission to use it as an Appendix in our thesis.
Also, we would appreciate very much receiving another copy for the pur
pose of using in our thesis. Should there be any charges involved,
please let us know.
Sincerely,

Ina Muderspach, R.N.

Marcia Swanson, R.N.
pc

GLENN OOMAN. DIRECTOR
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DART, M.D.
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Ina Muderspach, R.N.
Marcia Swanson, R.N.
Loma Linda University
School of Nursing
Loma Linda, CA 92350

IALMOLOGY

-i PELLIGRA.

M.D.

Dear Miss Muderspach and Swanson:

MEDICINE. NASA

:d TENORE.

M.D.

■Ric ENDOCRINOLOGY

It is a pleasure to accede to your request
to use my article, "The Young Patient in Coma", as an
appendix in your thesis,
I enclose one fresh copy for
each of you.
I am
arousal which has
useful.
It would
of your study and

sending other of my material on coma
been published.
You may find this
please me very much to receive a copy
the thesis derived from it.

Sincerely,

r
C

EBL:p ef
Enclosures

A 1 / \

Edward B. LeWinn, MD.,FACP.
Director, Institute for
Clinical Investigation

8801 STENTON AVENUE • PHILADELPHIA, PENNA. 19118 • (215) 233-2050
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Program of Orienting Stimuli
Type I. Appropriate, concise, verbal explanation of procedures, nursing
therapy, nursing assessment, and/or environmental conditions.
Type II. Voices of significant others with family news recorded in low
noise, 30-minute monoaural tapes. Recording will be done on a standard
tape recorder and played through earphones.
Type III. Tape recordings of patient's favorite music, not to exceed 15
minutes total per playing. This might include a classical symphony, a
favorite opera, an acid rock or jazz work, or in the event the patient is
not a music lover an individualized substitute will be found. For example,
a favorite painting might be disussed, a favorite book read or sounds of
the ocean recorded and played.
Type IV. Discussion of the
will be as individualized
example, the patients may
artists, campers, hikers,

patient's hobbies will be taped. The discussion
as possible, about 15 minutes in length. For
be stamp collectors, bird watchers, gardeners,
photographers, sports enthusiasts, etc.

Type V. Current events, news, and weather will be taped from television or
played from AM radio directly for the patient through earphones. News will
be monitored prior to taping if necessary, i.e., in the event the patient
was in an auto accident in which others died and it is being broadcast in
the news or other similar contingencies. The tape or time the radio is on
will not exceed 15 minutes.
Type
VI. Other—this category will include news or facts related to the
_____
patient's work, business or studies as obtained from patient's family.
The tape will not exceed 15 minutes.
Type VII. In the absence of information obtained from next of kin, neighbors,
physician, old chart, etc., tapes will be made which the P.I. and nurse
specialist think are appropriate for the age, sex, and marital status of the
patient, not to exceed 15-20 minutes.
Type VIII. The patient (condition and physician permitting) will be gotten
out of bed. Tube feeding will be given while out of bed at least morning
and evening.
Type IX. Taste will be stimulated at mealtime with lemon stick, grains of
salt, and perhaps a favorite food (applicator dipped in if reasonable), At
this time the patient's tube feeding will be given if possible, so Types
VIII and IX orienting stimuli are given together.
Type
____X. Touch—gentle pressure over the wrist when asked specific orienting
questions (McCorkle, 1974, p. 126)—gentle pressure over the mandible, the
angle of the jaw when giving orienting stimuli—gentle pressure over the
iliac crest after the patient is turned.

-2-
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Type XI. Neurological Nurse Assessment. A complete examination of the
neurological system adapted to the unconscious patient for the purpose
of:
a. identifying behavioral progression toward or regression from
recovery of consciousness
b. providing external stimuli and sensory input to stimulate arousal.
Following the assessment the P.I. and the nurse specialist will get the
patient out of bed—if the patient’s condition and the patient’s physician
permit. Tube feeding will be given at this time also if feasible and sen
sory input (taste) will also be given simultaneously.
Type XII. Vital Signs. The assessment and recording of blood pressure,
pulse, respiration, temperature, pupil signs, level of consciousness and/or
response, and intake and output. These may also be considered stimuli.
Type XIII. Modified Nursing Assessment and Orienting Stimuli. The assessment
of vital signs not monitored by equipment followed by one 15 or 30-minute
orientation tape. Just before the R.N. research staff member initiates
each vital sign assessment in non-ICU patients only (pupil sign, level of
consciousness, and level of response) she will write time on record and
make a slash just before the beginning and just after the ending of each
set of vital signs and each tape recording. The vital sign being taken
will be marked on the record in code, e.g., R.N., Pu., S., R.N. O.S.,
R.N. L.(evel), R.(esponse). During the assessment verbal explanations
will be made for each procedure. Prior to the assessment of vital signs
at 4-hour intervals, the R.N. staff will do passive range of motion.
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LEVELS OF ORIENTATION
0

Absolute absence of any behavior which might reflect orientation
to present circumstances (deep coma).

1

Presence of facial grimacing which appears indicative of pain at
least on one side of face at least once per 8 hours (or other evi
dence of internal response to stimuli).

2

Turning of head in response to vigorous external or environmental
stimuli.

3

Opening of eyelids or movement of body part in response to external
command plus 1 and 2 (stupor).

k

Purposeful movements to fulfill an internal need plus behaviors on
levels 1, 2, 3 (lethargic) (i.e., trying to form words, wiping
mouth, lifting buttocks from bed by pressing on mattress with one
or two feet and shoulders (obtundation).

5

Recognition of family members plus behaviors on at least two of
the other levels.

6

Orientation to place and/or time by providing head shake or eye
blink response to correct location or time (e.g., (a) Do you know
where you are?--nods yes. Are you in bed at home?--shakes head
no. (b) Is it morning?--shakes head yes if it is morning.)

7

Responds appropriately in almost every way and consistently over
each 8-hour shift (normal alertness).
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LEVELS OF RESPONSE

0

No response to any type of stimuli.

1

Response to noxious stimuli alone (pain due to pressure on periorb ital bone).

2

Response to noxious stimuli and presence of corneal reflex or gag
reflex.

3

Response to noxious stimuli, presence of corneal reflex, presence
of gag reflex, random movement of at least one extremity.

4

All in level three, plus spontaneous opening of eyelids at least
once every 8 hours.

5

All in level four, plus positive response to command to move legs
or arms or grip hand on at least one side and at least once every
8 hou rs.
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THE YOUNG PATIENT IN COMA
A Statement to Cur Parents
by
Edwabd B. LsWinn, MD, FAC?
Director, Institute for CUnxcaL Investigation

In the Wednesday afternoon seminars in which you,
the parents, and we, the staff, meet during the 5-day
re-evaluation weeks, you have frequendy asked
whether The Institutes for the Achievement of Human
Potential have ever been involved in the case of Karen
Ann Quinlan. The answer is “No.” However, her
story serves well as a basis for presenting LAHP's posi
tion on coma, particularly in young people.
Although the actions of Karen Quinlan and her
family have received wide publicity, many of you are
not aware of the details of her problem which, basi
cally, is what to do about the person who has been in
a prolonged state of coma. About one-fifth of the
children who come to IAHP are or have, for some
period following their brain injury, been in coma.
In the orientation during the week of your children’s
very first evaluation at LAMP all of you learned from
Glenn Doman’s discussion of the Range of Neurologi
cal Organization that coma is a serious symptom of
severe brain injury, bordering closely on death. You
can refresh your memories on this point by looking it
up in his book. What To Do About Your Brain-lnpsred
Child, which ail of you have received.
The Quinlan Story
What we know about Karen Quinlan is based on
published reports. In summary, her story is as follows:
On April 14, 1975 she took enough of a combination
of an alcoholic beverage and some “tranquillizing”
pills to cause her not only to lose consciousness but
also to lose the automatic function of the respiratory
control center of her brain so that she stopped breath
ing. The period during which her brain was deprived
of oxygen was long enough to cause considerable
injury.
To many of you parents, what followed the discov
ery of Karen in a condition so close to death is only
too familiar: Mouth-to-mouth resuscitation, the rush
to the hospital the tracheostomy, the intravenous
fiuids, the antibiotics, the nasogastric tube for feeding,
the attachment to the body of devices to monitor
heart beat and breathing, the frequent examinations
by and discussions with doctors, the bewilderment and
anxiety of her parents.
Ultimately, after about two weeks, it was clear that
Karen Quinlan had survived the severe injury which
lack of oxygen had caused in her brain. However, she
was still in coma. It was said that there was little, if

any, hope of her ability to recover consciousness. It
was felt that her existence depended on the constant
use of the respirator, on feeding through the naso
gastric tube and intravenous Suids, and on protection
against fatal infection through the use of antibiotics.
Most crucial was the respirator. It was concluded that
if support by this artificial device were to be discon
tinued, Karen would die.
Karen Quinlan's case became unusual when, in midSeptember, 1975, five months after her coma began,
her parents petitioned the courts of the State of New
Jersey for legal sanction to have the respirator discon
nected so that Karen could die “with peace and
dignity.” This action immediately came to public
notice because of the legal, moral, ethical and medical
questions which it raised.
Reporters for television, radio and the newspapers
quickly got in touch with IAHP, asking the same
questions which you have raised and to which we
gave the same answers: We had never been involved
in the Quinlan case. But the news media asked
another question: Would we comment on the Quin
lan case anyway?
Because we had no first-hand information concern
ing Karen we refused to talk specifically about Karen.
However, because we have had a long and extensive
experience with comatose patients, we were willing to
comment very briefly on the subject of coma in gen
eral. I shall extend those remarks here.
Attitudes Toward The Patient In Coma
Outside IAHP, what is done about people in coma
is a reflection of the general attitude toward the coma
tose state. This attitude is summed up in the most
generally used definition of coma: a state of uncon
sciousness from which the patient cannot be aroused,
even by powerful or painful stimuli LAHP’s view of
coma is quite different We consider coma as a state
of unconsciousness from which the patient has not yet
been aroused. The difference is more than philosophi
cal It is practical The usual procedure in the se
verely, acutely brain-injured person is to take vigorous
and heroic action to assure his survival His spontane
ous arousal at best a very uncertain event is watched
for anxiously but passively. IAHP believe that on the
contrary, deliberate and specific efforts must be made
at the earliest possible moment to help the patient
achieve arousal
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Let me ask a question of those parents whose chil
dren were in coma when they first brought them to
L\HP or whose children had been in coma but recov
ered consciousness before they came here. What
purposeful, organized, intensive, persistent efforts
were made by those in attendance on your children
to have them regain consciousness at any tune from
the beginning of the battle to assure their survival to
the tune that your child either regained consciousness
spontaneously or you were told that the situation was
hopeless? Other than our own, L\HP do not know of
any such programs directed specifically toward achiev
ing consciousness in the comatose patient. What is
more, IAHP strongly believe that no patient in coma
can be considered to have “irreversible loss of brain
function” (a term that legislators are weighing in
attempts to establish a legal definition of death) unless
prolonged intensive, carefully organized efforts, pur
posefully directed toward achieving arousal in the
patient, have failed
Factors Bearing on Regaining Consciousness
As long ago as 1965 LAHP pioneered the organiza
tion of the Coma Team. We had learned long before
that time that among several variables there are two
which have an especially important bearing on the
ability of the comatose child to achieve arousal These
are (1) the character of the brain injury which causes
the coma and (2) environmental factors which affect
the patient after the injury.
By the character of the brain injury we mean its
cause, location, severity and extent. The children who
arrive at LAHP in coma or with a historv of having
been in coma represent the full range of the causes of
non-progressive brain injury. Many have suffered
traumatic injury in situations such as traffic accidents
or by blows on the head in falling or bv the impact of
objects such as a baseball or a golf balL Many others
have had an episode of lack of oxygen due to circum
stances which include drowning, suffocation, strangu
lation, severe shock, respiratory failure and cardiac
arrest. .Among other conditions are the destructive
effects of inflammation of the brain (encephalitis) or
the membranes which cover it (meningitis) and the
postoperative state following surgical removal of
tumors.
Determination of the severity, extent and location of
injury to the brain is by no means an exact saence.
Rather, it is based on clinical estimates and, in the
comatose child who is incapable of response and
cooperation, this evaluation is even more difficult to
make than in the conscious brain-injured child.
Coma and The Environment
With regard to the environmental factors which in
fluence the comatose child, LAHP have long and re-

peatedly insisted that the young brain, even though
injured to the point of coma, when given an optimal
environment highly enriched with sensory inputs, often
demonstrates remarkable recuperative capabilities
which are all too seldom appreciated Because of his
unconsciousness the comatose child has been sepa
rated neuroiogicaiy from his environment He is
suffering serious environmental deprivation. He is
totally unaware not only of the world around him but
of himself. In his unconsciousness he is, in fact func
tionally blind deaf, insensible to tactile stimuli and to
taste and smell Ordinary, random, occasional and
even sporadically intensified environmental stimuli,
such as painful pressure, pin pricks, slapping, shouting
in his ear, and other stimulation employed in repeated
neurological examinations are not enough to activate
impaired brain mechanisms which normally lead to
arousal. Very often comatose patients are moved to
areas of relative isolation in the hospitaL This inten
sifies environmental deprivation and may contribute to
their further deterioration.
Although some patients in coma recover conscious
ness spontaneously, LAHP believe that, given two
children of the same age with essentially the same
type and degree of brain injury, of whom one achieves
arousal spontaneously, it is likely that a higher degree
of stimulation inherent in the environment plays an
important role in that recovery. Many of the children
who recovered consciousness before their first visit to
IAHP did so only after they were discharged from the
hospital, still in coma and with an unfavorable prog
nosis as to ultimate arousal. In their homes they were
given stimulation provided through the love, care and
attention of family and friends which, even though
unplanned, random and unorganized was greater fh.-jn
the stimulation inherent in the hospital environment
Enriched Environment in Treatment of Coma
Ordinarily no consideration is given to the possible
value of stimulation itself as a therapeutic instrument
for combating the comatose state. Because the blind
ness, deafness and insensibility to tactiiity of the child
in coma is functional, residing in the brain and not in
the eyes, ears and tactile receptors of the skin, there
exists even in the injured brain of such a child an
immeasurable potential for recovery of consciousness
if the stimuli which activate vision, hearing and touch
are strong enough, occur often enough and over suffi
ciently long periods. You, the parents of LAHP chil
dren, will recognize this as Frequency, Intensity and
Duration.
Very often the comatose child's potential can be
realized only if such a program is carefully planned,
orderly, persistent, and involves taste and smell as ’veil
as vision, hearing and tactiiity. Even minor but
definite gains, occurring day by day, week by week,
month by month in response to such a program are
indications for continued effort
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This, then, a the IAHP position on coma. IAHP
consider that it is unreasonable to conclude arbitrarily
that the unconsaousness of the young person in coma,
occurring at a time in life long before degenerative
processes begin to add obstacles to recovery, is such
that he “cannot be aroused even by powerful or pain
ful stimuli" Such a decision may be warranted only
if that person has failed to respond to a wide range of
truly strong stimulation applied with great frequency
and intensity and with uninterrupted persistence in a
carefully designed program lasting at least weeks or
even months. Every comatose child deserves this test
of his potential for recovery.

mechanical actions of the respirator which did much
more than provide Karen’s brain with oxygen. During
a period of some thirteen months (about 390 days),
24 hours a day, 60 minutes per hour and at a probable
average rate of IS or 20 times per minute, a total in
excess of 10 million times, the respirator mechanically
produced in Karen’s lungs, in the muscles which are
the motor force in respiration, and in the ribs and
joints of her bony chest cage, the movements of inha
lation. Every structure involved in the mechanics of
breathing has a rich nerve supply which is part of the
feed-back mechanisms of the respiratory control
center. Their activation by the respirator, even though
passive, provided that feed-back.

As for Karen Quinlan, recent events provide an
interesting and relevant postscript. Karen Quinlan is
not a child but, nevertheless, still a young person. She
was only 21 years old when she lost consciousness in
April, 1975. In the one-year penod following the onset
of her comatose state several attempts were made to
discontinue use of the respirator. On those occasions
it w’as found that she was unable to breathe inde
pendently. Therefore die use of the respirator was
pursued until May, 1976, when, after three weeks of
“weaning," it was shown that Karen, although still in
coma, could survive without depending on a mechani
cal device. In June, 1976 she was removed from the
hospital to a nursing home for the indigent adminis
tered by Morris County, New Jersey.

Thus, some 10 million times Karen’s environment
sent information to her brain cells concerning the
movements of her chest. You parents know this as
Respiratory Patterning.

Costs oi Coma to the Community
These two events are of great significance. Karen’s
removal to a county home for the indigent is an
indication of the terrible financial burdens which have
taxed her parents far beyond their ability to pay.
IAHP know how fully you are aware of those burdens.
A conservative estimate of the costs of her care in the
hospital from April, 1975 to June, 1976 would be well
in excess of S400,000, a sum whose payment Morris
County, the State of New Jersey and the government
of the United States, and therefore, ultimately, all of
us, must share. Remember that Karen Quinlan is but
one such patient
Respiratory Patterning
The other event the successful discontinuation of
respiratory support by artiSdai means, is, in the view
of IAHP, of even greater importance. IAHP believe
that two factors contributed to Karen’s reacquired
ability to breathe independently and, according to
recent published reports, “vigorously.” The first factor
was the passing of enough time for the surviving nerve
cells in her respiratory control center to regain suffi
cient functional capability to provide spontaneous
control of respiration.
The second factor was the contribution to the func
tional recovery of the respiratory control center by the

This orderly, persistent and intensive environmental
input although not intended for such a purpose,
nevertheless, in the course of time, elicited Karen’s
unmeasurable but residual potential for spontaneous
breathing.
One must ask to what degree a planned program of
sensory inputs directed at seeing, hearing, feeling,
tasting and smelling might have elicited similar
responses in these functions and thereby have helped
achieve arousal not only in Karen Ann Quinlan but in
coundess other comatose young people before their
overall physical condition deteriorates beyond recall.
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Introduction to the Study

As graduate students in nursing at Loma Linda University, we are
participating in a study of comatose patients as part of the require
ments for obtaining a master's degree.

This study was designed and is

guided by Dr. Evelyn L. Elwell and Ms. Annette M. Ross, and is described
in the following paragraphs.

If you consent that your relative (the

patient) may participate in this study, your signature at the end of the
following form certifies that you have been informed of the nature of
this study.

Physician Consent Form

1.

1 have been told that the purpose of this study is to find

out how deeply the patient is in coma and to try to discover when would
be the best time to provide the patient with conversation and activities
which might help him/her to be more aroused or to increase his/her level
of awareness.
2.

The major part of this study will be finished in 76 hours.

I have been told that the following actions or activities

will be used when possible to assess if they might help to produce an
increase in the patient's alertness:
a.

verbal explanations and conversation.

b.

tapes containing conversation by relatives and friends,

music, news and other material which are meaningful to the
patient.
c.

sitting up in chair for feedings as condition warrants.

d.

stimulation of taste at mealtime with favorite food.
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e.

use of gentle pressure and touch.

f.

an initial electroencephalogram and a neurologic examina

tion within 24 hours of beginning the study, followed by an
electroencephalogram and a neurologic examination twice a day
for 3 days, and a final one at 13 days.

Or, a 72-hour continuous

polysomnogram may be made in place of the electroencephalogram,
consisting of a simple electroencephalogram, electromyogram, and
electro-oculograms made with disc cup leads.

3.

I have been told that two additional blood tests (plasma

thyroxine and serum dopamine) will be done on blood drawn by the labora
tory for tests already ordered by the patient's physician,

This will not

involve any additional venipunctures for the patient.

4.

I have been told that I will be informed of any change in

the nature of the study or in the procedures described above.

5.

1 have been told that this study does not involve any known

risks or discomforts to the patient.

No electricity passes to the

patient and no needles are used to obtain electroencephalograms or
polysomnog rams^

6.

1 have been told that the potential benefits of the study to

a comatose patient are that:
a.

the activities and orienting stimuli may increase their

level of awareness.
b.

a minimum of eight electroencephalograms will be done,

without charge, the results of which will be available to the
patient's physician.

149
c.

extra attention to the comatose patient will be provided

during the 76 hours of the study, during neurologic exams, and
e1ectroencephalograms done in connection with the study.
Also, this study may benefit society by contributing to our
knowledge about comatose patients and about the kinds of nursing
activities which might help to arouse them.
d.

their blood pressure will be monitored every half hour

during the study.
I have been told that, because of the experimental nature of this
Study, it is possible that some of these benefits may not occur.
7.

I have been told that refusal to participate in this study

will involve no penalties or loss of benefits to which the patient is
entitled.

! have been told that if I do not wish the patient to parti

cipate in this study, the patient will still receive the usual care as
ordered by the primary physician.
8.

I have been told that the information obtained in this study

is confidential and that the name and identity of the patient will not
be disclosed in any published or unpublished document.
9.

1 have been told that my consent for the patient's partici

pation in this study is voluntary and that 1 may remove the patient from
the study at any time unconditionally and without prejudice to his/her
continued care.

10.

I have been told that there will be no additional cost to me,

the patient, or third party payer in connection with this study.
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1 1 .

To my knowledge the patient

has/___ has not

in any research study within the past three months.
cipation occurred on

The patient's parti

, and involved
Day

12.

participated

Month

Year

I acknowledge that I have read the contents of this consent

form and have listened to the verbal explanation of the investigator.
My questions concerning this study have been answered to my satisfaction,
and I understand that I may call
at

if 1 have any additional questions or concerns

about my participation in this study.

1 have been given a copy of this

consent form.

Subject's signature

Date

W i tness

13.

1 certify that 1 have reviewed the contents of this form

with the person signing above who, in my opinion, understood the explanat i on.

I have explained the known side effects and benefits of the study.

Any significant change in the nature of the study from that described
above will be fully explained to the person signing above.

Investigator's signature

Telephone number

Date
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14.

For all in-patient studies, to insure that patients receive

coordinated care from the investigators and the Primary Physician, the
Primary Physician must sign this form as indicating he has knowledge of
the research study.

Signature of Primary Physician
15.

For all in-patient studies, to insure that patients receive

coordinated care from the investigators and from the nursing staff on
the unit, the head nurse and the director of the module must sign this
form as indicating that they have knowledge of the research study.

Signature of Head Nurse

Signature of Module Coordinator

APPENDIX I
PATIENT CONSENT FORM
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Introduction to the Study
As graduate students in nursing at Loma Linda University, we are
participating in a study of comatose patients as part of the require
ments for obtaining a master's degree.

This study was designed and is

guided by Dr. Evelyn L. Elwell and Ms. Annette M. Ross, and is described
in the following paragraphs.

If you consent that your relative (the

patient) may participate in this study, your signature at the end of the
following form certifies that you have been informed of the nature of
this study.
Patient Consent Form
1.

I have been told that the purpose of this study is to find

out how deeply the patient is in coma and to try to discover when would
be the best time to provide the patient with conversation and activities
which might help him/her to be more aroused or to increase his/her level
of awareness.
2.

The major part of this study will be finished in 76 hours.

I have been told that the following actions or activities

will be used when possible to assess if they might help to produce an
increase in the patient's alertness:

a.

verbal explanations and conversation.

b.

tapes containing conversation by relatives and friends,

music, news and other material which are meaningful to the
patient.
c.

sitting up in chair for feedings as condition warrants.

d.

stimulation of taste at mealtime with favorite food.
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e.

use of gentle pressure and touch.

f.

an initial electroencephalogram and a neurologic examina

tion within 24 hours of beginning the study, followed by an
electroencephalogram and a neurologic examination twice a day
for 3 days, and a final one at 13 days.
polysomnogram may be

Or, a 72-hour continuous

made in place of the electroencephalogram,

consisting of a simple electroencephalogram, electromyogram, and
electro-oculograms made with disc cup leads.
3.

I have been told that two additional blood tests (plasma

thyroxine and serum dopamine) will be done on blood drawn by the laboratory for tests already ordered by the patient's physician.

This will not

involve any additional venipunctures for the patient.

4.

I have been told that I will be informed of any change in

the nature of the study or in the procedures described above.

5.

I have been told that this study does not involve any known

risks or discomforts to the patient.

No electricity passes to the

patient and no needles are used to obtain e1ectroencephalograms or
polysomnog rams.

6.

I have been told that the potential benefits of the study to

a comatose patient are that:
a.

the activities and orienting stimuli may increase their

level of awareness.
b.

a minimum of eight electroencephalograms will be done.

without charge, the results of which will be available to the
patient's physician.
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c.

extra attention to the comatose patient will be provided

during the 76 hours of the study, during neurologic exams, and
electroencephalograms done in connection with the study.

Also, this study may benefit society by contributing to our
knowledge about comatose patients and about the kinds of nursing
activities which might help to arouse them.
d.

their blood pressure will be monitored every half hour

during the study.
I have been told that, because of the experimental nature of this
study, it is possible that some of these benefits may not occur.
7.

I have been told that refusal to participate in this study

will involve no penalties or loss of benefits to which the patient is
entitled.

I have been told that if I do not wish the patient to parti

cipate in this study, the patient will still receive the usual care as
ordered by the primary physician.
8.

I have been told that the information obtained in this study

is confidential and that the name and identity of the patient will not
be disclosed in any published or unpublished document.
9.

I have been told that my consent for the patient's partici-

pat ion in this study is voluntary and that I may remove the patient from
the study at any time unconditionally and without prejudice to his/her
continued care.
10.

I have been told that there will be no additional cost to me,

the patient, or third party payer in connection with this study.
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11.

To my knowledge the patient

has/___ has not

in any research study within the past three months.
cipation occurred on

The patient's parti

, and involved
Day

12.

participated

Month

Year

I acknowledge that I have read the contents of this consent

form and have listened to the verbal explanation of the investigator.
My questions concerning this study have been answered to my satisfaction,
and 1 understand that 1 may call
at

if I have any additional questions or concerns

about my participation in this study.

I have been given a copy of this

consent form.

Subject's signature

Date

Witness

13.

I certify that I have reviewed the contents of this form

with the person signing above who, in my opinion, understood the explanat i on.

I have explained the known side effects and benefits of the study.

Any significant change in the nature of the study from that described
above will be fully explained to the person signing above.

Investigator's signature

Telephone number

Date

APPENDIX J
DATA COLLECTION SHEET
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DATA COLLECTION SHEET
Date:
Shift:
Hospital No:

Variables/covari ab les
T P FI
Type of Resp.
BP
EEG
Biochemical Data
pH
PC02
p02
Sodium
Potassium
Chlorides
Orienting Stimuli
Neuro Assessment
Pupil Response
Level of Response
Level of Orientation
G lascow Coma Scale
Eyes
Motor Response
Verbal Response
Total GCS
Reflexes
Corneal
Babinski
Chaddock's Toe Sign
Gordon's Leg Sign
Oppenheim's Sign
Gonda Reflex
Hoffman's Sign
Chaddock's Wrist Sign

Cough Reflex
Swallowing Reflex
Sucking Reflex

+

APPENDIX K
TABLES 15-22
BIOCHEMICAL AND BIOPHYSICAL DATA
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Table 15
Biochemical Data*
Patient

PH

PC02

P02

Na+

K+

Cl-

PH

PC02

P02

Na+

K+

Cl-

133

4.5

99

137

4.6

94

5.5

90

ADMISSION DAY
A
B

7.55

32

110

141

3.7

109

C

7.49
7.49

39
40

33
112

140
140

3.6
5.2

98
95

D

7.48

36

88

4.2
DAY 1

A

7.46

39-3

131

137

4.0

102

7.48

39

B

7.49

36

38.6

38

5.3
4.4

7.46

7.43

134
127

99

C

69
104

69
130

D

7.47

37

94

7.48

3-9

102

93

DAY 2
A

7.46

42

100

136 3.9

99

7.48

38

B

39
37

100

136 4.2

98

7.46

36

C

7.44
7.42

133

93

D

7-49

35

95
88

5.2

7.51

33

94

7.46

7.37

37

87
98
116

DAY 3
A
B
C

7.48

43

7.50
7.38

33
36

95
83

132
-

3.5
-

94
-

D

7.42

38

151

133

5.2

99

136 130

3.8

46108
81

137

END OF STUDY
A
B

7.50

33

66

133

4.6

96

C

7.38

36

99

135

4.3

96

D
*Where several values were available, the mean was computed.
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Table 16
Biophysica1 Data
Temperature
Patient

High

A

100.3

B

101.3

C
D

99.9
101.5

Low

1st
High
EEC
ADMISSION DAY

Median

Low

Median

2nd
EEG

DAY 1
A

101.6

100.0

100.8

100.8

102.8

100.4

101.6

101.6

B

102.9

100.5

101.7

100.5

101.7

100.9

101.3

101.1

C

101.4

99-3

100.3

101.4

101.9

99.0

99-9

99-9

D

102.0

100,8

101.4

101.1

102.6

100.2

101.4

102.5

102.5

100.8

101.4

100.6

DAY 2

A
B
C
D

103.0

99.5

101.2

99.8

98.1

98.9

99.8

100.5

98.9

99-7

98.9

101.0

100.0

100.5

101.0

102.2

100.9

101.5

102.2

102.4

100.5

101.4

101.7

103-2

101.6

102.4

102.5

DAY 3
A
B

101.0

97.0

99-0

99.0

-

-

C

101.7
101.4

99-1
100.5

100.4
100.9

100.9
101.1

101.7
101.2

99-9
100.0

100.8
100.6

100.5
100.4

D

100.6

100.1

100.3

100.2

101.3

100.2

100.7

100.9

END OF STUDY
A

101.1

B

100.3

C

99.5
100.1

D

-

102.0
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Table 17
Biophysical Data
Pu 1 se

Patient

High

Low

Median

High

Low

Median

2nd
EEG

103
101

145
101

116

107
78

111

101

130.5
94.5
106

145
101
111

92

76

84

87

150

129.5
94.5

130
94

104.5
88.5

106
90

1st
EEG

ADMISSION DAY
A

76

B
C

93
108

D

86
DAY 1

A
B

137
121

C

110

93
93
104

D

91

77

115
107
107
84

88

DAY 2
A
B
C
D

135
109
109
92

122
74
100
74

135
91.5

78

113

109
76

104.5

103

115
93

94
84

83

89
DAY 3

A

146

110

128

112

B

112

90

101

C
D

114

99
68

106.5
79.5

93
100
78

91

END OF STUDY
A
C

127
90
101

D

86

B

100

86

114

83
84

98

93
98.5
91

125
90
106
85
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Table 18
Biophysical Data
Respirations
Patient

High

Low

Median

1 st
EEG

Med ian.

2nd
EEG

23

26.5

28

15.5
28

13
28

High

Low

ADMISSION DAY
A

12

B

20

C

18

D

20
DAY 1

A

2k

16

20

2k

B

28

8

22

C

28

2k

17
26

30
2k

2k

32

7
2k

D

2k

20

22

20

25

19

22

25

30
22

22

26

14
24

18
27

26
18
28

22

27

24

DAY 2
A
B

3k
28

C

34
26

D

20
16
24

27
22
29

16
28

12

19

24

30
32

DAY 3
A
B

22

20

32

C
D

30
28

20
24
22

22
21

26

22

24

22

27

24
24

34

24
24

29
28

24
26

25

END OF STUDY
A
B
C
D

32
21
32
36

24

21
26

32
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Table 1-9
Biophysical Data
Blood Pressure
Patient

High

Low

Median

Mean

1st
EEG

H i gh

Low

Median

Mean

144

163.5

TT

72

170
S9T2

2nd
EEG

ADMISSION DAY

160

A

7T

3

143
52
164

C

•So

D

~W

li?

DAY 1
A

201

143

93

TT

8

175
72

IT

C

190

165

TT

D

TT

168

161.4

IA3

6571

51

172
70
141
56

TTT

TT

177-5
62

175-9
SsTT

133

150.5

153.5

107

~W

5^

130-5

52.4

121

TT
170
To"
140

TT

193
162

TT
196
TT
191

101

TT
156
52
133

131-5

124.2

176
59-5

172.2

162

162.5

~J3

55.9

148
59
101

-w
156

"So"
168

"SS"

~W

SO

147
73.5

142.8

110

142.5
49

or

tt

122

156.5
55

157-4
5o

TF

TT

DAY 2
A
B

186.
70

126
50

156

156

182

U2

TT

To~

“ST

59

162

113

137.5

~oT

~W

TT7r

TsTT

TT

~W

TF

206

140
o0

173
73

187.2
69

7T

183

191
o3

TT

132.5

162

173

c

ur

D

188

151

169.5

169.3

188

178

150

75“

"TT

60.5

"58

“ST*

TF

T3"

164
52

152.1

161
71
110
179

163.1

178

55.5

1S"

DAY 3
146.4

154

30.9

"SF

A

TT

TT

140
77

3

148

96

118

178

33

____
123

127-2

IF

TO

TSTT

1S~

W

C

TT

TT

TT

186.9

192

J94

130

162

TTT

TT

71

7F

TFT

64.6

70

0
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129

142

142.1
48.1

162
55

115

138.5
48

137-5
48.4

157
55

153

213

TT

127

165

37

139

TT

129
TT

END OF STUDY
A

130
50

3

170
50

C

139
56

D

TT

130

152

TT

105141.5143.6

TT

144

66.8

75

178.2

194
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Table 20

Pupil Size and Reactivity
Patient
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Table 21
Reflexes
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Adm. Day
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Adm. Day
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+

4
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End of
Study

4

Adm. Day
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Table 22
Glasgow Coma and Orientation Scale Scores
Leve
C
(TJ
-C

Pat lent

cn
x

2

o

LU
LU

"c
(U
21

of Response

o
sz

O)

l/J

2

o

Level of Orientation
<s>

e
(TJ

LU
LU

TJ
<L>

*u
c
CM

X

C
OJ'
JZ

oj
X

2

o

TJ
(U
2:

CJ3
LU
LU
■LJ

cn

o

sz

5

OJ
X

C
(0

LU
LU

TJ
QJ

TJ

c

CM

Day of Admission
A

2

0

B

2

0

C

2

0

D

2

1
Day

j

A

2222222200000000

B

2

11.5

C

2

2

D

2222222211111111

2

1
2

1

A

1
2.5

100000000
A

2

0

1

2

3

1

2

2

Day 2
A

2

2

2

B

2

2

2

2

2

C

5

2

3.5

5

3

D

222222^222

2

2

2

2

2

0

0

0

0

0

0

0

1.5

200000000

2.5

A

3

1

2

3

A

1

2.5

1.5

1

1

1

0

0

-

-

1

A
1

Day 3
A

2

B

2

C

5

5

A

A.5

5

D

2222222222222

1

1.5

2

2

2

2

2

1.5

2

1

1

1

100000000

3.5

A

5

5

5

5

2

0

A

End of Study
A

2

0

B

2

0

C

A

3

D

2

1

0

3

3.5

3

0
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Table 22, continued
Eye Opening
cn

Patient

zc

g

Motor Response

o

c
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c
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CJ
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■M
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2
c
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X

c
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Day of Admission
A

1

2

B

A

C

1
1

D

1

b

1
Day 1

A
B

111111114232A232

C
D

3122423^^1 2.5 A
1
1
1
1
1111111122222222

1111111122222222

Day 2
A

1

B
C

1111111142342222
4
2
3
4
4
3 3-5 4
6
4
5
5
4
1 2.5 4
1111111122222222

D

1

1

11112

2

2

2

2

2

2

Day 3
A
B

1111

C

5

D

1

1

2

2

2

2

2

1111111122222222
34444464556666
1

1

1

1

1

1

1^44442222

End of Study
A

1

2

B

2

2

C

4

1
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APPENDIX L
VERBATIM EEC RECORDS
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The following EEG records were dictated by
Dr. Guy Hunt.

The recordings were transcribed ver

batim by the researchers.
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Patient A

The first tracing was done August 2, 1979, at 5 p-m-

This tracing

was run on the ward under ICU conditions using the routine 10-20 system
of electrode placement.

A review of this tracing reveals it to be very

poorly regulated with no basic alpha rhythm noted.

The tracing is

characterized by high amplitude, slow wave activity greater from the
frontal regions and a little more marked on the left.

The waves there

vary from 1-2 cps with amplitudes frequently exceeding 150 microvolts.
Some theta activity about 4-5 cps is noted.
posterior parts of the hemispheres.

It tends to occur from the

Rarely some waves in the alpha range

are noted, but there are no significant runs of this activity.
The second tracing was done on August 5th, 1979, at 11:30 a.m.
under the same general conditions.

A review of this tracing reveals it

to be somewhat similar to the first one, but definitely improved as far
as the wave forms are concerned with fewer of the high amplitude slow
waves and more activity in the theta range.

No well-established alpha

is still present, but waves in the alpha range are noted.

There is also

some activity which appears to be beta with the frequency of about 20 cps
noted from the frontal regions.

The slow wave activity in this tracing

also tends to occur more paroxysma11y. There still continue to be some
high amplitude slow waves from the frontal regions and this still is a
little more marked on the left.
noted in the first tracing.
factua1.

But there is less variation than was

Some of the frontal activity may be arti-
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The third tracing was done August 5, 1979, at 8:15 P-m. under the
same conditions and using the same techniques.

A review of this tracing

reveals the high amplitude slow waves to be continuing from the frontal
regions, but again there is some suggestion that this is at least in
part artifactual. The remainder of the tracing is showing more theta
activity and amplitudes tend to be somewhat lower.

The theta activity

is a little less prominent and the re are sti11 only occasional waves in
the alpha range.
The next tracing was done on August 6, 1979, at 5:30 p.m.
cal considerations prevented obtaining the morning tracing.
techniques were used.

Clini

The usual

A review of this tracing reveals it to be marred

by a good deal of movement and muscle potential artifacts.
perhaps a little higher amplitude to the slow wave activity.

There is
This is

still greatest from the frontal regions and still somewhat more marked
on the left.

The proportion of delta and theta activity tends to be a

little greater towards the delta waves in this tracing as compared to
the previous one.
The next tracing was done on August 7, 1979, 11:45 a.m. under the
same conditions and the same techniques.

A review of this tracing re

veals an overall improvement since the previous one with the high ampli
tude slow wave activity definitely decreased though still occurring
occasionally.

More prominent is the theta activity of 4-6 cps and rarely

some activity up to 8-9 cps is seen, but this is not well established.
The high amplitude slow wave activity continues to ge greatest from the
left frontal region though it is less frequent than in the previous
t racing.

Mb
The next tracing was done on August 8, 1979, 11 a.m., under the
same conditions.

A review of this tracing reveals continued improvement

in the electroencephalographic pattern with more constant activity in
the upper theta range and occasionally even up to 3 cps.
occurs in rather consistent runs at times.
better on the right than on the left.

This activity

It is perhaps a little

A good deal of slower wave acti-

vity is still noted but this is definitely less than in the previous
tracing usually being in the theta range of 4-5 cps.

Some slow waves

are still noted from the frontal regions but this is much more seldom
During the tracing on three or more occasions

than noted previously.

the nurse talked to the patient.

This caused no marked change in the

basic pattern, but there appeared to be two minor observations, namely
that the theta activity was a little more irregular during the
stimulation and the amplitudes were slightly increased during this time.

The final tracing was done on August 24, 1979, at 12:45 p.m.
under the same conditions.

A review of this tracing reveals it to be

somewhat better organized with a more consistent pattern of theta activity between 5"7 cps.

Amplitudes also tend to be lower seldom exceeding

100 microvolts and often not below 50 microvolts.

The tracing is marred

by much artifact because of the patient's shivering.

Only occasional

higher amplitude slow waves are seen and there is no strong localization
or lateralization noted.
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Summa ry
The changes noted in this group of serial tracings show a
gradual improvement in cortical function with increasing theta activity
up to 7 and rarely 8 cps.

Strong localization to the left frontal region

was noted originally but this disappeared and was not prominent by the
final tracing.

Verbal stimulation of the patient caused no marked change,

but there was some suggestion of increased irregularity in the theta
activity and slightly higher amplitudes during this time.

176
Patient B

The first tracing was done on August 10, 1979, 11 a.m.

i t was

done on the ward under 1CU conditions, using an 8 channel electroencephalograph and the 10-20 electrode placement system.

A review of the tracing

reveals it to be marred by some artifacts; a persistent EKG artifact is
seen at times, and at other times there are marked muscle potential arti
facts.

The basic tracing, however, shows rather poor organization with no

well established alpha rhythm.
below 50 microvolts.

a great deal.

Amplitudes were relatively low, usually

Throughout the tracing the wave frequencies varied

At times some alpha-like activity is seen which is incon

sistent in frequency, varying from 8-13 cps.
from the frontal regions.

This is noted primarily

Also noted frequently are theta waves about

k cps and occasional waves in the delta range are also noted.
no consistent localization or lateralization.

There is

As the tracing is con

tinued, there seems to be a rather irregular, but frequent alteration in
the tracing varying from a period where there is theta and delta acti
vity to a short segment where the alpha-like activity is seen.

These

vary in length and may be as long as 10 sec. and as short as 2 sec.

On

a few occasions the patient went into decerebrate rigidity and this is
demonstrated on the tracing by marked increase in the muscle and move
ment potential artifacts.
During the latter part of this tracing the nurse talked to the
patient.

This caused no marked change in the basic pattern, but it

appeared that the theta and low amplitude delta activity may have been
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a little more prominent during this time.
the talking was completed.

it continued for a while after

Also noted is a possible correlation between

the more rapid activity in the alpha range and the occasions when the
patient had some decerebrate rigidity.
The next tracing was done August 13, three days later, at 11:45

a.m.

The tracing was run under the same circumstances and with the same

techniques.

This tracing is similar to the first, but the character of

the pattern is perhaps a little more consistent with less variation.

It

continues, however, to consist of low amplitude, slow waves which vary
from 2-6 cps with perhaps more of the theta activity seen than the delta.
The alpha-like activity is less prominent during this tracing, though
still seen on occasions.

is noted.

No consistent localization or lateralization

An EKG lead confirms the EKG artifact previously recognized.

The third tracing was also done on August 13, 1979, in the afternoon .

This tracing shows no marked change from the one run earlier the

same day.

There is perhaps a slight tendency for the overall amplitude

to be a little less with fewer high amplitude waves noted.
The fourth tracing was run at 11 a.m. August 14, 1979, using the
same techniques.
the previous one.

A review of this tracing reveals it to be similar to
There is perhaps a little more prominence of theta

activity ranging from 4-6 cps.
perhaps a little lower.

Amplitudes generally continue to be

There is less of the alpha-like activity which

now occurs infrequently and in very short runs usually less than one
second.

The fifth tracing was run on August 14, at 7 p*m. under the same
techniques.

This tracing was marred by more artifacts, both of the

178
muscle potential and of the extraneous type.

However, the basic pattern
There

shows a definite flattening with much lower amplitudes overall.

is a definite decrease in the amount of both theta and alpha-like acti

There

vity in this tracing, though such waves are still noted rarely.

is a good deal of high amplitude, slow wave activity from the frontal
regions which appears to be artifactual.
The next tracing was done on August 15, 1979, at 10:30 a.m. under
the same conditions except that on this occasion the patient's husband
talked to her throughout the tracing.

A review of this tracing shows no

marked change from the previous one, but there is still a tendency
towards a flattening of amplitudes and decreasing recognizable wave
activity.

Artifacts are still common, noted particularly when the

patient had some jerking and twitching movements.

Some high amplitude

irregular slow waves were noted synchronous with the patient's spon
taneous respirations.
A review

The next tracing was done at 7 p.m. on August 15, 1979-

of this tracing reveals very little change from the previous one.

There

is perhaps a little more theta activity of low amplitude noted in this
tracing.

But the overall amplitudes still are low.

potential and movement artifacts are still seen.

Frequent muscle

During the latter part

of the tracing the patient's husband talked to her, but no changes were
noted in the pattern of the tracing.
The final tracing was done August 25, 1979, at 1 p.m.

A review

of this tracing reveals it to be marred by much artifactual activity,
particularly some low amplitude fast irregularities which appear to be
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of muscular origin.

However, the underlying pattern, where it can be

observed, appears to be quite flat and there is relatively little acti
vity of cortical origin noted.
Summary
The tracings on this patient are compatible with severe damage
to the cerebral cortex.

The trend of change in the succession of

tracings tends to be one of decreasing amplitude and cerebral activity
so that the final tracing is almost flat.

The tracings show no obvious

changes during the time the patient was being verbally stimulated.
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Patient C
The first tracing was done on August 20, 1979, using the usual
10-20 electrode placement system.
ICU conditions.

The tracing was done on the ward under

A review of this tracing reveals it to be poorly regu-

lated with no well-established alpha rhythm.

Occasionally waves in the

8-10 cps range are noted, but these do not occur in significant runs,

The

more dominant frequency seen is in the theta range of 4-6 cps and in the
beta range with a good deal of 20 cps activity noted.

Throughout the

tracing frequent irregular and complex wave forms are noted.
no marked localization or lateralization.

These show

However, there is some

assymetry in amplitude with lower voltages noted from the left temperoparietal-occipital region.

This is more prominent in the earlier part

of the tracing than in the latter part.

Some sharp wave activity is

noted, but this does not occur in natural paroxysms.

It is a little

more prominent from the right tempero-pariental-occipital region.
The next tracing was run at 1 p.m. August 23, 1979, under ICU
conditions on the ward using the same techniques.

A review of this

tracing reveals it to be poorly regulated with no well-established alpha
rhythm.

However, the overall organization of the tracing is somewhat

improved since the first one.

The dominant frequencies continue to be

in the theta and beta range with the beta activity in the 15 cps range
and the theta waves range from 4-6 cps.
between the tempero-parietal-occipital
prominent in this tracing.

The variation in amplitude
regions noted previously is not

There is a prominent EKG artifact with a

pulse rate slightly above 100.
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The next tracing was run on August 23, 1979, at 7 p.m.

This

tracing shows some continued improvement in general organization though
no well-established alpha rhythm is seen.

and seldom exceed 35 microvolts.

Amplitudes are slightly lower

The slow wave activity is much less

prominent though theta activity is still seen and rarely waves down to
3 cps are noted, particularly from the frontal region.
The next tracing was done on August 2k, 1979, at 8:30 a.m. under
the usual conditions.

This tracing shows very little change from the

previous one, though there may be some continued improvement in the over
all organization.

Amplitudes are perhaps a little lower.

Very little

if any delta activity is seen, but some theta activity continues to
occur.

No well-established alpha rhythm is yet seen.
The next tracing was run at 6 p.m. August 24, 1979, under the

usual conditions.

This tracing shows a rather definite change from the

one run earlier on the same day in that the theta activity is much more
prominent and of higher amplitude.

Some beta activity is also noted

and this is perhaps a little more prominent than in the previous tracing.
No significant delta activity is noted.

No paroxysmal activity is seen.

There is no marked assymetry.
The next tracing was run on August 25, 1979, at 10:30 a.m.

This

tracing looks very much like the one done the previous morning with lower
amplitudes and relatively little theta activity.
seen.

Much beta activity is

Only rare low amplitude, slower waves are noted, again without

localization or lateralization.
The next tracing was done on August 25, 1979, at 6 p.m.

This
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tracing shows very little change since the morning one.

The organization

may be slightly poorer with a few more minor irregularities than the
previous one and a little less beta activity; however, amplitudes remain
about the same and no localization or lateralization is noted.
The last tracing was done on September 4, 1979, at 11 a.m.

A

review of this tracing reveals it to be somewhat higher in amplitudes
with occasional waves exceeding 40 microvolts.

The theta activity is

a little more prominent again in this tracing though some beta activity
is still seen.

On rare occasions some waves in the alpha range are noted.

but no significant runs of this activity are seen.
Summary
This series of tracings show a definite improvement especially
in the first few days.

Towards the end of the series there is noted

some variation even within a single day which may in part be related to
hemodialysis.

No consistent localization and lateralization is noted in

the later tracings.
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Patient D

The first tracing was done on October 17, 1979-

The tracing was

run on the ward under ICU conditions using the same techniques.

A review

of this tracing reveals it to be very poorly regulated with no wellestablished alpha rhythm,
of 4-6 cps.

The dominant frequency is in the theta range

Usual amplitudes range up to 15 microvolts.

Much irregular

faster activity is seen with a usual frequency of about 20 cps.

Earl ier

in the tracing there is rather marked amplitude and activity assymetry
with a suppression from the left hemisphere.

However, during the rest

of the tracing this is not prominent.
The next tracing was done on October 20, 1979, at 11:15 a.m. under
the usual conditions.

This tracing is generally similar to the previous

one though the general amplitudes are perhaps slightly less.

At times.

however, some slower wave activity even into the delta range is noted.
No consistent localization or lateralization is noted.

Beta activity

continues to be prominent at times.
The next tracing was done on October 20, 1979, at 7 p.m. under
the usual conditions.

A review of the tracing reveals it to be very

similar to the one done earlier on the same day.

If there is any signi

ficant change it is a little more amplitude and a little more prominence
of the theta activity.
The next tracing was done on October 21, 1979, at 11 a.m.

A

review of this tracing reveals very little change from the one done on
the previous day.

The theta activity continues to be prominent and of
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a slightly higher amplitude.

No localizing or lateralizing abnormalities

are noted.
The next tracing was done at 7 p*m. October 21, 1979-

A review

of this tracing suggests a gradual deterioration in this case with more
prominence of the slower wave activity which still remains primarily in
the theta range.

Amplitudes are perhaps slightly higher.

The next tracing was done at 11 a.m. on October 22, 1979-

This

tracing perhaps shows a slight improvement over the previous one with
better organization and with some runs of theta activity seen occasion
ally.

Amplitudes are perhaps on the average a little lower.

No alpha

activity is seen.
The next tracing was done at 7 p.m. October 22, 1979-

A review

of this particular tracing suggests a mild deterioration since the pre
vious one with poorer organization.

Amplitudes, however, remain low and

occasionally some runs of theta activity are seen.

No marked assymetries

are localized.
The last tracing of this series was done on November 1 in the
early morning.

A review of this tracing shows a continuing deterioration

of the basic pattern with increasing slow wave activity often in the delta
range.

This is particularly marked from the frontal regions bilaterally.

Summa ry
This series of tracings reveals a gradual improvement for a time,
but is followed by progressive deterioration with increasing slowing.
alpha activity was noted at any stage.

No

